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FOREWORD 

l/y  Bill  MolUson 


This  major  effort  by  Graham  Bdi  of 
Scottish  Penmaculcure  may  be  added  to 
the  slim  library  of  those  who  teach  or 
practise  integrated  design.  The  hook 
deals  with  cool  climate,  and  more- 
sped  ficaily  with  plants  and  animals  for 
the  British  Isles  and  Europe,  bur  the 
principles  and  philosophy  hold  good 
anvwhcre  on  Earth. 

m 

!  suspect  that  this  book  is  the 
precursor  to  others  which  will  anst  to 
elaborate  specific  techniques  for  spedfic 
places  -  we  need  similar  books  tor 
tropics  and  arid  lands,  and  even  for 
specific  methods  of  production.  Perma- 
culture,  as  a  system  of  design  for  people 
in  nature,  has  come  a  long  way  since 
1974  when  it  was  first  proposed  by 
myself  and  David  Elolmgren. 

There  are  now  more  than  54 
international  teaching  centres  and  over 
80  rcachcrs  at  work;  student  numbers 
and  projects  (some  6000  students  by  the 
dose  of  1991)  arc  expanding  exponent¬ 
ially,  and  will  need  to  do  so  if  we  arc  to 
offset  the  damage  done  to  soils,  forests, 
air  quality1,  water  and  basic  nutrition  by 
an  uncontrolled  materialism.  This  is 
obvious  to  all  of  us  as  unethical 
monetary'  and  monopoly  supply  systems 
under  the  guise  of  '‘free  marker’.  Our 
only  real  freedom  is  to  choose  those  areas 


where  we  can  act  responsibly  in  relation 
to  conserving  and  regenerating  the 
earth  s  resources  -  and  this  is  mainly 

achieved  in  our  homes,  but  also  in  our 
work. 

Many  local  regions  are  now  organising 
to  increase  self-reliance.  In  a  real  sense 
the  current  recession  differs  profoundly 
from  die  previous  recessions  uf  over¬ 
production  (1928-35)  or  financial  mis¬ 
management  (1890s).  It  is  a  recession  of 
wealth,  of  natural  resources,  caused  by 
overuse  and  wastes,  and  mav  well 

m 

continue  for  the  foreseeable  future, 
natural  assets  arc  our  onlv  real  wealth 

r  # 

and  may  have  been  devastated  for  that 
ephemeral  and  unreal  substitute  - 
money. 

As  the  numbers  grow  of  those  who, 
like  Graham  Bell,  consolidate  rhdr 
knowledge  in  real  projects,  so  wasteful 
systems  will  change,  and  we  can  only 
create  widespread  change  by  cooperating 
to  create  our  own  future-  Work-netting, 
not  networking  ts  the  way  to  do  this 
Each  of  us  need  do  very  little  to  create 
a  sustainable  future;  it  b  only  the  sum  of 
all  our  small  efforts  that  changes  society 
and  land-cure  ethics.  Graham  ourlincs 

th.  wav  forward  Good  luck  to  all  of  us 

/ 

Bill  MolUson 


PREFACE 

by  David  Bellamy 


I  have  four  books  in  my  library  which 
form  the  cornerstones  of  my  hope  tor 
rhe  future:  Marais  Porcius  Cato’s 
Thatise  on  Agriculture,  (drea  160  AD}; 
Robert  Sharrock’s  History  of  the  Prop¬ 
agation  and  Improvement  of  Vegetables  by  the 
Concurrence  of  Art  and  Nature  (1660); 
Hans  Jenny’s  The  Soil  Ramon-  (1980), 
and  Bill  Moliison  s  Pcnnaeulturt  (19H8). 
I  can  now  add  this  book  to  the 
collection,  for  it  is  of  great  importance. 
This  is  a  spring-board  text,  which 
relaunches  the  wisdom  of  almost  twenty 
centuries  into  the  arena  where  it  is  most 
needed  and  from  which  it  can  be  most 
effective  -  the  rich  countries  of  the 
temperate  world. 

With  more  than  a  third  of  the  world 
agricultural  and  pastoral  lands  already 
threatened  by  erosion  and  desert¬ 
ification,  with  an  estimated  100  000 
people  dying  every  day  of  conditions 
relating  to  malnutrition  and  environ¬ 
mental  pollution,  and  with  the  human 
population  exploding  through  the  6 
billion  barrier,  this  is  not  the  time  for 
more  research  and  more  international 
conferences;  it  is  the  time  for  action. 

Tli  e  research  has  already  been  done,  by 
BiJ'  Moliison  and  the  teachers  and 


students  of  54  teaching  institutes  across 
the  world.  The  success  of  their  practice 
and  expertise  is  on  permanent  display, 
from  window-box-sized  plots  in  urban 
heart  Linds,  through  co-operatives  re¬ 
vitalising  urban  sprawl,  to  new  working 
communities  in  vibrant  living  land¬ 
scapes. 

Pcnmeulture  is  the  conscious  design 
and  maintenance  of  agriculturally  pro¬ 
ductive  systems  which  have  tt  ic  diversity, 
stability  and  resilience  of  natural 
ecosystems.  It  Is  the  harmonious 
integration  of  the  landscape  with  people 
providing  their  food,  energy,  shelter  and 
other  material  and  non-matcnal  needs  in 
a  sustainable  wav. 

m 

This  is  both  handbook  and  workshop 
manual,  a  vttde  mam  of  hope  which  will 
allow  the  rich  nations  of  the  rempera:- 
world  to  pur  their  own  houses  in  order, 
by  giving  them  a  firm  base  from  which 
they  on  preach  and  fund  the  new  critic 
of  sustainable  development. 

Perniaculrure  simply  asks  people  to 
put  as  much  into  life  as  they  demand 
from  it.  Is  this  too  much  to  ask  to  save 
the  world?  Please  buy  this  book;  do  not 
place  it  in  your  bookshelf  or  on  your 
coffee  table,  but  use  its  principles  in  your 


everyday  life.  Teach  your  children.,  lobby 
your  governments  -  local,  national  and 
international  -  with  the  wisdom  it 

contains. 


Thank  you  for  caring. 


David  Bellamy 
Bedbura  1091 


INTRODUCTION 

This  book  ts  about  taking  control  of  your  life.  It’s  also  about  creating  wealth  without 
environmental  damage,  using  a  systematic  approach  called  Permaculture. 


' 


What  is  Permaculture? 

Permaculture  is  a  way  of  arranging  your 
life  to  be  happy  and  abundant.  You  can 
meet  your  own  needs  without  making 
anyone  clse’s  life  less  pleasant.  Human 
habitats  can  be  made  highly  productive 
with  much  less  work  than  is  taken  to 
make  them  destructive  under  present 
systems.  By  making  conscious  decisions 
i  n  designing  our  lives  we  can  manage  our 
resources  well,  reducing  wastage. 

the  term  was  invented  by  an 
Australian,  Bill  Moliison,  to  imply 
Permanent  Agriculture.  In  L97S  Bill 
and  David  Holmgren  wrote  a  book, 
called  Pmuaculturr  /,  our  Uni  ny,  a  vision 
for  rebuilding  sustainable  and  ecologic¬ 
ally  benign  human  settlements. 

They  wrote  ro  give  vision  to  a  society 
which,  in  pursuit  of  high  standards  of 
living,  was  losing  its  sense  of  proportion. 
Bill  and  David  outlined  ways  of  meeting 
human  needs  whilst  increasing  the 
planer’s  fertility'.  For  over  eighteen  years 


Bill  Moliison  has  been  writing  and 
reaching  all  around  the  world .  His  latest 
work,  Permaculture  -  A  Designer’s 
Manual,  is  an  incomparable  catalogue  of 
skills  and  insights  built  on  the  world¬ 
wide  experience  of  thousands  of  prac¬ 
titioners  of  his  early  bold  vision,  and  his 
own  unrivalled  knowledge. 

What  Will  This  Book 
Give  You? 

This  book  is  an  introduction  to 
Permaculture  for  people  living  in  cool 
climates.  Ir  gives  a  starring  point  from 
which  people  can  begirt  to  practise 
Permaculture.  It  suggests  practical  steps 
for  taking  responsibility  for  your  ow  n 
needs. 

Ir  Is  addressed  to  those  who  believe 
there’s  a  problem,  who  adorn  that  wc 
have  gone  astray.  If  you  ever  felt  that 
sense  oi  urgent  and  painful  distress 
which  goes  with  the  question  ‘Bur  what 
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can  I  do  about  it:'  then  this  is  the  place 
for  you.  Although  there  is  no  one 
answer,  there  are  positive  actions  we  can 
all  take.  This  book  offers  a  framework,  a 
structure  -  a  way  ol‘  thinking.  You  can 
adapt  the  approach  to  your  own  life-, 
starting  now.  1  his  book  is  an  invitation 
to  accept  your  own  role  as  a  leader  in  rhe 
greening  of  the  planer. 

Rather  than  work  ourselves  into  the 
ground  we  need  to  learn  to  see  better.  By 
careful  placing  of  each  human  construct 
and  each  living  tiling  we  can  let  their 
n a  rural  characteristics  give  us  greatest 
benefit.  The  alternative  approach,  of 
bending  nature  to  our  will,  is  too 
energy -consuming  to  last. 

It  would  be  nice  to  think  that  the 
solutions  offered  in  this  book  encompass 
all  of  life.  They  don’t  -  no  hook  can  do 


that  I  hope  these  examples  will  show 
you  patterns  which  you  will  want  to  use 
and  adopt  as  second  nature. 


Doesn’t  It  Mean  Giving 
Up  A  Lot? 


It  does  ask  you  to  limit  your  personal 
consumption.  It  does  encourage  you  to 
accept  and  demand  responsibility'  tor 
your  own  life.  Where  it  suggests  you  put 
aside  high  consuming  habits  Perma- 
cu It  uit  offers  other  ways  of  working 
which  should  be  fun  as  well  as 
sustaining.  If  it  feels  painful,  then  it’s 
nor  creating  abundance  and  ir  needs 


rethinking.  You  should  gain  more  rhan 
you  lose. 


Permaculrure  doesn’t  mean,  fnr 
instance,  abandoning  technology  j, 
means  that  every  time  you  choose  to  use 
technology  you  do  so  because  you  really 
want  to,  and  because  it's  the  best  way  to 


accomplish  your  task. 

You  will  find  parts  of  this  book  which 
air  important  to  you,  personally.  I  find 
gardening  the  best  example.  In 
Permaeulture  you  agree  to  garden,  not 
just  because  ir  enables  you  to  eat  gpod 
food,  and  to  understand  the  processes  by 


which  basic  necessities  can  be  made 


healthy  and  available,  but  because 
gardening  exhibits  all  the  qualities  of 
planct-care  in  a  possible  way.  It  is  small 
scale,  local,  and  something  for  which 
you  can  take  personal  responsibility.  It  is 
also  found  world-wide  amongst  all 
peoples,  and  brings  together  ai!  the 
strands  of  our  relationship  with  nature. 
It  is  a  great  symbol  for  an  appropriate 
level  of  work  and  reward. 

If  you  accept  Permaeulture  as  an 
ethical  system,  then  you  will  no  longer 
be  able  to  differentiate  between  work 


and  leisure.  Your  gpal  will  be  to  make  all 
life  a  relaxed,  constructive  way  of 


Where  Can  I  See 
Permaeulture? 

Everywhere  and  nowhere,  because  ir  is  a 
way  of  thinking,  nor  a  tangible  object, 
and  you  can  never  sec  *ail  of  itf  bocal 
Permaeulture  groups  in  your  area  will 


have  lists  of  sites  and  projects  which 
show  the  principles  in  action,  but 
aspects  of  it  can  be  seen  ail  arou  nd  you . 
There  is  no  such  thing  as  a  ‘complete 
Permacuitu re  ,  because  it  is  also  a  process 
of  development  over  time. 

Permaculture  is  a  name  given  to  a  very 
old  process,  Andenr  native  cultures 
understood  if  you  ever  squandered  a 
resource,  you  would  some  day  run  out 
of  chat  supply.  So  there  are  remnant 
examples  of  Permaculture  in  practice  all 
around  you.  Some  people  are  members 
of  the  Permaculture  Institute,  and 
consciously  study  the  subject  as  a  design 
discipline.  Some  people  do  it  just  tor 
pleasure.  Many  more  have  never  heard 
the  word,  but  practise  it  through 
common  sense. 

The  Permaculture  Institute  is  a  world¬ 
wide  body  which  teaches  people  the  art 
of  seeing  in  this  way.  The  aim  of 
qualified  designers  is  to  develop  inter¬ 
dependence  with  the  immediate  com¬ 
munity,  rather  than  ‘self-sufficiency’. 

How  Is  This  Book 
Organised5 

It  is  in  four  parts: 

Where  Are  You  Now'? 

The  first  part  asks  you  to  look  at 

yourself  as  a  valuable  clemem  in  the 

0 

world.  It  describes  some  overall  con¬ 
cepts,  and  explains  the  theory  of 
Permaculture.  You  need  m  read  this 
section  to  understand  the  underlying 
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theories  in  the  practical  sections. 

What  Can  You  Do? 

This  section  moves  out  from  you  as 
the  centre  to  the  successive  circles  of 
community  around  you.  It  also  looks  at 
how  you  can  manage  the  flow  of  life 
through  those  concentric  communities. 
Helpful  Techniques 
Part  three  is  a  suggested  list  of  tools  for 
personal  action. 

Understanding  Resources 
The  final  part  is  a  look,  at  managing  our 
most  essential  resources,  land  and  water. 

You  will  find  some  answers  here  that 
suit  your  personal  circumstances,  others 
you  will  have  to  create  to  fit  your  own 
needs.  There  are  some  ‘Shining 
Examples*  included  in  boxes  through¬ 
out  the  text  -  to  encourage  and  remind 
us  all  that  ordinary  people  have  the 
power  to  do  great  things.  ■■ 

What  Can  I  Do? 

You  can  complain  about  nuclear  power 
stations  and  adulterated  food,  or  you  on 
start  vouf  own  energy  system  and  grow 
your  own  food.  Anywhere.  Now.  It 
doesn't  matter  if  you  don’t  get  it  all  right 
straight  away.  It  doesn't  matter  if  you 
don't  produce  all  your  own  energy  needs 
mda\.  Wiiat  matters  is  that  you  are 
reducing  your  own  net  consumption. 

If  we  all  move  m  the  right  direction  it’s 
a  start.  Whether  we  are  too  late  to  stop 
rhe  hostile  reactions  of  a  damaged 
planet,  I  don’t  know.  I  find  the 
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possibility  that  we  can  reverse  our 
destructive  impetus  more  palatable  than 
assuming  that  ‘the  end  is  nigh'. 

Some  Essential 
Definitions 

Work 

Pcimacultune  is  about  reducing  the 
amount  of  work  needed  to  meet  a  given 
end.  There  arc  different  concepts  of 
work  which  it  is  important  to 
distinguish  here.  Physicists  talk  of  work 
meaning  energy  expended',  and  we  also 
talk  of  work  as  the  paid  or  unpaid  fobs 
wc  do.  !  n  an  ecologically  kind  society 
we  need  to  minimise  our  energy  ex¬ 
penditure.  and  to  maximise  the  creative 
and  rewarding  nature  of  our  personal 
work . 

Systems  which  pollute  are  wasteful, 
not  just  financially,  but  in  that  they 
create  unnecessary  work.  Nature  docs 
not  waste,  it  is  a  complete  system  in 
which  each  element  produced  by  one 
part  of  the  process  is  indisputably 
needed  elsewhere  as  a  resource.  Humans 
work  far  more  than  other  creatures  in 
nature,  setting  greater  demands  for  their 
satisfaction,  and  creating  yields*  for 
which  they  have  no  uses.  Each  plant, 
animal,  bird  and  micro-organism  is 
placed  within  the  natural  system  at  a 
point  where  its  needs  can  be  met  and  its 
wastes  supply  someone  clsc’s  needs,  Bv 


conscious  design  wc  can  improve  the 
situation . 

Sun  Silk/Shade  Side 

On  a  shrinking  globe  wc  can  no  longer 
say  ‘north  and  south'  and  be  understood 
by  everybody.  In  the  northern  hemi¬ 
sphere  north  means  shade  side,  and 
south  means  sun  side,  from  the  position 

of  the  sun  at  midday.  In  the  southern 

* 

hemisphere  the  situation  is  reversed, 
south  being  shade  side,  and  north  being 
su  n  side.  Throughout  the  text  the  terms 
sun  side  and  shade  side  arc  used  to 
enable  a  global  understanding  of  specific 
points. 

The  Way  Ahead 

I  have  no  pretensions  towards 
objectivity.  I  believe  that  all  of  us  have 
a  very  personal  view  of  Life  and  of 
Death.  Tins  book  indulges  my  personal 
knowledge  and  prejudices,  I  do  not 
expect  anyone  to  agree  with  all  of  the 
text,  !  hope  that  it  is  provocative  in  a 
constructive  way  without  being  offen¬ 
sive.  I  hope  you  arc  provoked  in  to  con¬ 
fidence  in  vour  ability  to  take  remedial 

i  J 

action.  !  he  world  needs  you  to  do  that. 

This  book  should  be  tolerable  reading 
in  any  temperate  climate.  The  precise 
details  will  be  more  pertinent  the  mote 
your  climate  Is  like  south-east  Scotland* 
which  is  where  I  live.  For  those  in  such 
exotic  locations  as  eastern  Canada  or 


industrial  Belgium,  I  rely  on  your 
judgement  and  enthusiasm  to  translate 
my  advice  into  local  realities. 

I  am  heavily  indebted  to  many 
previous  thinker*  and  doers,  and  know 
thar  very  little  in  these  pages  is  original. 
I  see  my  role  as  that  of  the  early  ‘natural 
scientists  V  to  report  on  observed 
findings,  where  observation  implies 
minimal  disturbance  of  the  subject.  The 
style  suggests  sketches  from  life,  rather 
than  dissected  carcasses.  I  have  decided 
not  to  interrupt  the  text  with  derailed 
references,  but  there  is  a  full  booklist  at 
the  end  of  the  book  and  personal  sources 
are  given  in  the  Acknowledgements. 

It  is  customary'  when  apologising  fbr 
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stealing  everyone  else’s  time  and  talent 
to  admit  all  the  errors  are  your  own 
Personally,  I  blame  them  on  history. 
What  Is  offered  here  is  a  template  that  is 
now,  and  always  will  be,  open  to 
improvement. 

I  believe  it  is  the  conversation  you  have 
with  your  neighbour  over  the  gmkn 
fence  which  saves  the  world.  And  if  you 
want  to  know  what  the  news  is,  go 

outside  and  look, 

I  hope  this  book  ad ps  you  realise  your 
power  to  change  the  world  from  your 
own  doorstep, 

Graham  Bdl 
Coldstream  1991 


1  WHY  WE  NEED  PERMACULTURE 
-  FACING  THE  MUSIC 


Unless  we  accept  there's  a  problem,  we'll  never  see  the  need  for  the 
solution. 


What  Is  Wrong  With 
Present  Practice 

The  power  of  human  creativity  has 
outstripped  our  ability  to  govern,  or 
even  know  ,  the  results  of  our  actions. 
World  governments,  often  rhe  blindest 
form  of  life,  have  noticed  something  is 
wrong.  T-ldp!  The  world  is  polluted!’ 
They  arc  forming  commissions  daily,  to 

study  it. 

Politicians  Bice  a  rising  gale  of  Green 
awareness,  claiming  never  to  have 
worried  about  anything  else.  "Our 
policies  have  always  regarded  the  en¬ 
vironment  as  our  most  important  asset’. 

■  Hurrah ! ’  we  say,  and  ask:  "What  arc  you 
doing  about  it?'  Ominous  silence,  or  a 
crackdown  on  litter  louts.  The  biggest 
litter  louts  arc.  of  course,  die  companies 
who  use  disposable  packaging. 

Arc  die  voters  reassured?  It  appears 
they’re  worried  too.  "Slightly  less  din’ 
everything3  hum  pemil  to  Toothpaste  n 
‘■'riling  in  WCStCtn  -.upt  0  as  it  we 


consumers  could  save  the  environment 
by  being  a  lirrie  cleaner  in  our  wasteful 
habits.  These  are  small  steps  in  the  right 
direction,  bur  they  are  not  solutions 
And  it’s  not  just  the  capitalist  West 
that’s  affected.  Citizens  of  Eastern 
Europe  feel  concerned  and  powerless  in 
the  face  of  overwhelming  environmental 
degradation. 

The  phrase  ‘like  there’s  no  tomorrow" 
springs  to  mind  and  takes  on  an 
ominous  significance.  Myself,  I  am 
concerned  every  time  I  empty  a  bowl  of 
washing-up  water  down  the  sink.  Could 
I  have  used  it  better:  When  will  1  turn 
on  the  tap  and  find  filth,  or  nothing  at 
all?  What  a  waste!  How  worrying  What 
can  I  do?  Our  society'  is  based  on  the 
assumption  that  the  ownership  of 
property  is  desirable.  It  is  materialist  and 
also  consu  moist.  This  is  the  tendency  to 
umsume  and  discard  essentials  and 
luxuries.  It  comes  from  a  belief  that  it  is 
a -desirable  object  in  life  to  have  a  ‘better 
standard  of  living’.  In  j  comumcrist 
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society  standard  of  living  is  associated 
with  disposable  income. 

Is  this  the  best  measure  to  use?  Alter 
all,  then:  is  no  formula  for  determining 
how  happy  people  are.  Is  there? 
Attempts  to  form  numerical  models  to 
measure  how  healthy  people  are  have 
been  received  with  great  lack  of  interest 
or  acti  ve  mistrust  by  politicians.  In  1980 
the  British  government  suppressed  the 
Black  report,  which  had  been 
commissioned  by  Parliament,  arid 
showed  rhat  poverty  causes  il  1-hcalth , 
The  arithmetic  of  money  remains  rhe 
only  intelligible  standard  of  what  people 
need  as  tar  as  politicians  are  concerned, 

Ethically  concerned  people  have 
always  challenged  the  ‘values'  of 
monetary  wealth  and  asserted  the  need 
to  find  a  higher'  non-disposable 
purpose  to  life.  It  is  individuals  who  have 
values,  not  society  itself.  In  tending  my 
personal  garden  (in  the  figurative  and 
literal  senses)  I  do  thar  which  is 
immediate  and  within  mv  control.  This 
is  the  first  and  essential  step  to  world- 
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wide  rejuvenation  of  natural  justice 
accepting  responsibility  for  making  your 
life  harmonious  with  the  needs  of  the 
planer. 

Tlie  Earth  has  the  ultimate  power  to 
cleanse  itself  of  tiresome  infestations. 
You  do  not  need  to  be  a  worshipper  of 
some  mystical  ‘Earth  Mother’  to  believe 
this.  Our  global  home  can  be  God- 
created  if  you  wish,  but  it  still  has  all  the 
charms  3nd  inevitable  habits  of  a  living 
organism,  and  as  such  it  has  its  own 
immune  system  to  eradicate  threats  to  its 
survival.  As  James  Lovelock  points  out 
in  G'flw,  how  else  could  life  have  survived 
on  planet  Earth  for  3500  million  years, 
’against  all  the  odds?5 

Respect  tor  the  planetary  ecology  is 
ancient.  Our  present  materialistic /con- 
su metis t  fetish  is  a  mere  sneeze  in  the 
deep  breathing  of  rime.  So  we  see  that 
the  term  ‘alternative*  is  outfought  by  the 
very  history  ot  ecological  awareness.  This 
book  is  not  about  an  alternative,  but 
about  that  which  is  appropriate. 

We  can  return  to  managing  our 
massive  knowledge  and  capability  for 
construction,  not  destruction,  in  a  way 

d 

which  accords  wirfa  natural  processes.  I 
do  not  supiJosc  any  previous  golden  era 
to  which  we  should  all  return,  nor  that 
we  should  reject  out  of  hand  modern 
technology.  1  Iowevcr.  there  are  plenty 
of  old  ideas  WQtth  assimilating  into  our 
lives,  alongside  useful  current  dis¬ 
coveries.  !  he  future  is  what  we  make  it. 
The  only  certainty  is  that  things  will 
always  change. 
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Resource  Destruction 

Although  no  climatologist  can  say  that 
‘this  year'  display*  the  symptoms  of  the 
greenhouse  effect  any  more  than  any 
other,  one  thing  is  clear  ,  ,  everywhere, 
throughout  the  world,  people  arc 
experiencing  extraordinary  climatic 
conditions.  Soil  erosion  is  accelerating. 
Forests  are  being  destroyed  wholesale 
and  deserts  are  growing.  We  have 
increasingly  poisoned  water  supplies 
owing  to  the  excesses  of  an  agricultural 
system  dependent  on  chemical  inputs  in 
the  rich  parts  of  the  world,  and  increas¬ 
ingly  scarce  or  salted  water  supplies  in 
the  poor  parts, 

To  ignore  the  risk  and  wait  for  more 
famine,  pestilence,  drought,  storm,  or 
civil  conflict  caused  by  any  of  these,  to 
drive  us  to  seek  better  ways  of  doing  the 
business  of  living  would  be  foolish .  The 
world  news  tells  us  that  if  we  seek  now 
lbr  co-operative  and  creative  strategics 
that  liberate  people  and  planet,  we  may 
he  in  time.  Any  delay  increases  the  risk 
that  change  will  come  too  late. 


How  Permaculture  Offers 


an  Ethical  Approach 


At  different  times  in  history  people  have 
formulated  many  ethical  approaches  to 
life.  1  live  in  a  Christian  culture,  which 
I  respect,  yet  I  can  also  find  strength  in 
Buddhist  or  Taoist  literature.  I  believe 
that  aJ]  religions  and  codes  of  conduct 
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stem  from  the  needs  of  people  at  given 
!  ‘  nes  and  places.  One  of  the  great 
beauties  of  the  Islamic  culture  is  that  it 
is  not  a  religion,  it  is  a  way  of  life.  In 
Christian  Europe  our  understanding  of 
mathematics,  geometry  and  astronomy, 
and  consequently  our  ability  to  build 
and  navigate,  were  greatly  enhanced  by 
absorbing  scholarship  from  the  great 
thinkers  o;  Islam,  Science,  beauty  and 
God  could  never  be  perceived  as 
separate,  but  as  different  aspects  of  rhe 
unknowable  infinite. 

Permaculture  is  not  a  cult  or  religion  - 
it  is  a  system  for  designing  which  can  be 
adapted  to  any  culture  or  place,  but  it 
asks  you  to  sec  yourself  as  one  with  the 
universe,  and  to  measure  its  wonder  for 
your  mutual  benefit.  You  and  the  rest  of 
creation  have  rhe  same  interest  at  heart  - 
survival  -  s<  >  you  should  look  alter  each 
other.  Looking  after  yourself  first  has  a 
ring  of' ‘selfishness1  about  u.  yet  it  can  lx* 
a  highly  ethical  approach. 

This  understanding  of  connectedness 
indicates  that  whatever  you  do  to  the 
world  you  affect  every'  other  aspect  of  life 
to  some  degree  Frit)  of  Capra  (The  Ttw  of 
Physics)  re  11s  us  how  physicists  have 
discovered  that  simply  measuring  one 
particle  of  energy  causes  intrant  changes 
to  another,  possibly  millions  of  light 
years  apart.  The  act  of  measuring  alone 
has  been  proved  to  cause  physical 
changes-  The  ethic  is  to  do  nothing 
unless  we  have  to,  and  to  read  the 
consequences  of  all  our  actions. 

An  appealing asjxrtr  olTcanaculnut  is 
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<5nCK.  IT  IN  TH&  MICROWRVE, 


that  ir  mighr  be  the  basis  for  agreement 
amongst  ordinary  people  the  world  over 
that  they  have  a  common  goal,  and  that 
this  makes  a  good  basis  (and  pre¬ 
requisite)  for  world  peace  But  why  do 
we  need  ethics  ar  all?  Conflict  and  strife 
are  the  result  of  more*  and  more  people 
fighting  over  fewer  and  fewer  resources. 
Fighting  is  not  only  painful  and  bad  for 
,  the  health  of  individuals  and  nations,  it 
Is  also  a  one-way  trade  -  massive 
resources  arc  wasted  in  pursuing  the 
conflict,  and  then;  Is  no  end  product  to 
pay  the  bill.  The  yield  of  other  pro¬ 
ductive  processes  (agriculture,  industry, 
wTigc  labour)  has  to  be  diverted  to  fund 
war  .Agreement  on  a  common  code  of 
conduct,  which  we  call  ethical,  can  avert 
this  wastage. 

People  today  are  increasingly  aware 
that  our  present  wasteful  ways  arc 
threatening  not  only  our  planet’s 
beauty,  but  rhe  fundamental  natural 
systems  that  make  our  planet  work.  The 
standard  of  living  to  which  wc  arc 


accustomed  cannot  be  maintained. 


Millions  of  people  in  the  developing 
world  stand  little  real  chance  of  ever 
achieving  Western  standards  of  living.  To 


do  so  would  involve  a  mind-boeEjh 


ne 


expenditure  of  non-renewable  resources. 
There  are  women  whose  lives  are- 


consumed  in  endless  journey's  in  search 
of  water  or  firewood.  There  are  children 
whose  rosiest  prospect  is  carrying  a  rifle 
in  the  ware  which  have  lasted  all  their 
lives. 


Pcrmaculturc  is  possible  under  any 
culture,  m  any  climate,  by  people  with 
any  skills.  The  real  danger  in  the  rich 
North  is  that  wc  will  not  get  productive 
food,  energy  and  fibre  systems  in  place 
before  the  poor  people  of  the  South  stop 
us  bleeding  them  dry.  In  this  case  we  are* 
lacing  anarchy,  disease  and  starvation  in 
the  industrialised  world.  No  amount  of 
‘democratic’  history  will  save  us 

m 

This  is  nor  pessimistic  ‘environmental- 
ism’:  it  is  clear  from  world  population 
figures.  In  1977  the  world  had  a 
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population  of  4116  million,  and  this  was 
increasing  by  about  1.5  million  a  week. 
The  world  ar  this  rime  had  1440  million 
hectares  of  farmland,  that  is  land  under 
plough  or  permanent  crops  -  just  over  ;! 
third  of  a  hectare  or  just  under  one  acre 
per  person.  By  the  year  2000,  at  present 
races  of  growth,  the  world  will  have  639/ 
million  people  to  feed  and  only  one  fifth 
of  a  hectare,  or  around  half  an  acre,  per 
person  ro  do  it  with.  Or  it  may  be  even 
less  as  present  agricultural  practices,  war 
arid  a  more  extreme  climate  continue  to 
degrade,  erode  and  desertify  our 
agricultural  land. 

Hands  up,  who  warns  half  as  much  to 
eat  in  ten  years*  time?  Or  should  we  rely 
on  AIDS  to  limit  population?  And 
remember  that  if  we’re  lucky  enough  to 
reach  the  year  2000  healthy  and  fir. 
there’s  no  magic  formula  to  say  that  the 
problem  stops  because  the  date  is  a 
round  number.  There  could  be  20  000 
million  people  by  2020  AD.  Where 
would  they  gp?  How  could  they  eat? 
Clearly  a  working  system  of  birth  control 
is  a  pleasanter  prospect  than  genocide  or 
plague.  A  system  of  resource  manage¬ 
ment  other  than  war  Is  vital. 

Intrinsic  Worth  of  Life 

A  system  only  becomes  Perm acul nine 
when  its  design  is  shown  over  time  to 
produce  no  harm  to  any  other  system. 
Phis  reminds  us  that  nature  has  no 
hierarchy  The  lion  is  not  more 


w  1  i  V  W E  N  EI£D  PER M  AC  U  LT  URE 

mportantthan  the  ant.  The  magnificent 
Kauri  pine  does  not  make  a  blade  of  grass 
unnecessary.  All  have  their  place  and  an 
intrinsic  right  ro  life,  without  having  to 
fulfil  some  human  need.  Our  business  in 
designing  our  lives  efficiently  is  not  just 
to  feed  and  clothe  ourselves  better,  it  is 
to  take  as  little  as  possible  of  the  Earth's 
space  tor  the  production  of  those  needs, 
and  to  return  as  much  as  possible  to 
wilderness. 

Wilderness  is  a  precious  resource  It 
gives  us  ■  t  ie  vast  undisturbed  forests  and 
oceans  needed  to  make  the  Earth's 
atmosphere  rich  in  oxygen  by  napping 
carbon  in  living  matter,  and  thence  in 
soils  and  rocks.  Without  this  system  we 

i 

couldn't  breathe  and  therefore  couldn't 
live.  It  gives  us  a  huge  reserve  of  species, 
so  that  if  any  of  our  prcscnr  econ¬ 
omically  useful  species  fail  through 
ecological  disaster,  or  hers  are-  available 
These  are  also  die  building  blocks  of  a 
natural  economy  -  a  system  of  exchange 
and  wealth  operating  without  human 
control.  More  importantly,  we  arc 
reminded  that  creation  is  a  thing  of 
beau  re  and  complexity  beyond  out 
understanding,  and  that  it  is  outs  to 
treasure  and  pass  on,  not  simply  to 
exploit  and  exhaust. 

People  Care/Land  Care 

Not  dll  the  fire  is  dying  in  the  grate. 
Look  we  for  any  kinship  with  the 
stats. 

George  Meredith  1S2S-1909 
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Permaculture  invites  you  to  care  for 

4 

yourself,  to  care  for  your  family  and 
immediate  community,  to  care  for  your 
neighbours  in  the  widest  possible  sense, 
all  around  the  globe.  It  is  rooted  in 
strong  historical  evidence  that  such  care 
cannot  work  unless  we  also  care  for  the 
land.  Implicit  in  this  is  the  under¬ 
standing  that  we  duly  respect  the  waters 
and  air  of  the  Earth  as  well. 

All  our  resources  arc  derived  from  the 
land  on  which  we  live.  Even  that  great 
bugbear  of  the  Green  movement,  the 
motor  car,  is  a  natural  product.  The 

body  and  chassis  are  made  from  metals 

* 

mined  from  rocks  in  the  ground.  The 
lyres  use  rubber  tapped  from  trees.  The 
petrol  is  refined  from  oil  found  under¬ 
ground,  which  may  also  be  the  source  of 
the  plastic  seats,  and  so  on.  In  time 
natural  decay  and  erosion  will  return  all 
the  auromobiies  on  Earth  to  ash, 
bedrock  or  particles  scattered  to  the 


At  present,  however,  the  Earth  cannot 
keep  up  with  our  rate  of  production  and 
consumption.  We  must  deepen  our 
understanding  of  the  land  and  our 
relationship  to  it.  This  doesn’t  mean 
’hat  we  all  have  to  give  up  everything 
else  in  life  and  become  peasant  farmers. 
Much  as  that  might  be  an  instant 
•elution  to  global  conflict,  it  could  also 
be  a  life  of  grinding,  unremitting  toil, 
and  Permaculture  seeks  more  rewarding 
paths  to  Paradise. 

You  cannot  have  sustainable  land  use, 
unless  the  whole  cycle  of  cnctgy 


production  and  consumption  within 
your  culture  is  designed  to  respect  the 
land  (and  water  and  air).  In  1989  Comic 
Relief  on  British  TV  showed  a  hapless 
native  of  Burkina  Faso  explaining  in 
French  how  twenty -seven  years  pre¬ 
viously  lie  had  hacked  a  path  through 
the  forest  at  the  point  where  he  was  then 
sitting  on  a  log  in  an  arid  semi-desert. 
Soon  we  shall  see  scenes  like  this  from 
the  Amazon  basin.  With  3  per  cent 
remnant  tree  cover  in  Britain,  we  have 
little  to  crow  about. 

Everywhere  that  humanity  assumes 
power  over  the  elements,  the  elements 
retaliate  without  mercy.  It  is  only  a 
matter  of  ume.  Our  global  climate  is 
giving  us  very  strong  hints  that  time  is 
running  out.  We  need  Permaculrure: 
culture  consciously  designed  to  provide 

all  our  necessary  resources  and  consume 

■ 

all  our  wastes  forever. 


Give  Away  Surplus 

Every  superfluous  possession  is  a 
limitation  on  my  freedom 

Henry  David  Thorcau  1817-1862 

Giving  away  surplus  should  be  a 
comfortable  process,  as  it  means  passing 
on  what  you  don’t  need.  If  your  hens  lay 
more  eggs  than  you  need,  give  them 
away.  Obviously  you  don't  do  that  it 
selling  eggs  is  your  vital  source  of 
income.  Visions  of  purity  of 
achieved  through  noble  poverty  are  fin^ 
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A  marvellous  flow  of  transmitted 
surplus  is  created  around  the  world 
in  the  passing  on  of  baby  clothes. 
Delicate  small  garments  knitted  or 
sewn  by  hand  are  made  by  relatives 
and  friends  the  world  over  for  new 
babies,  who  soon  outgrow  them. 
Parents  pass  on  the  clothes  in  good 
condition  to  other  new  parents. 


and  are  realistically  achieved  by  some, 
but  not  by  anyone  with  the  job  in  life  of 
caring  for  others  -  children,  the  sick, 
people  with  disabilities,  others  with  no 
source  of  income,  or  a  partner  who  has 
been  hard  at  work  all  day  and  wants  a 
decent  supper.  In  the  real  world,  that 
means  most  of  us.  Tailor  the  idea  to  your 
specific  circumstances.  Maybe  your 
surplus  is  in  skills,  not  possessions  or 
money.  Teaciting  a  neighbour  needle¬ 
work,  or  minding  a  friend's  child,  are 
just  as  much  ways  of  surplus  sharing.  We 
can  all  learn  to  share  our  skills,  too.  The 
point  about  this  pattern  is  that  we  are 
offering  something  for  nothing,  and  wc 
are  creating  a  world  in  which  it  becomes 
normal  to  do  this. 

Aesthetics  as  By-product 
of  Good  Design 

A  visitor  to  our  yard  last  summer  said; 
‘I  can  tell  you’re  really  doing 

m  *  IF"* 

Permaculturc  because  it's  a  mess!'  I 


WHY  WE  MEED  PERM ACULTURE 

didn  t  actually  fee!  flartcred  by  this 
remark.  Me  explained  that  there  were 
lots  of  things  going  on,  and  thar  he 
could  see  that  the  piles  of  building 

materials  over  there  were  obviously  for 

# 

some  purpose,  and  die  vegetables 
growing  in  that  heap  looked  pretty 
edible,  and  so  on. 

People  often  react  to  a  Permaculturc 
plot  this  way.  It’s  part  of  our  prevailing 
culture  that  we  think  things  in  straight 
lines  and  tidy  boxes  are  ‘neat’  and 
therefore  in  some  way  more  productive. 
Farmers  talk  about  ‘nice  dean  fields' 
when  there’s  bare  earth  without  a  weed 
showing.  In  fact  all  of  these  things  are 
highly  dysfunctional.  Nature  is  random 
and  prolific.  It  generates  as  fast  as  it  can 
in  three  dimensions  an  array  of  living 
and  decaying  outputs,  which  form  rapid 
successions  of  adaptation.  The  one 
uniting  factor  in  natural  systems  is  thai 
nothing  is  constant. 

When  you  ger  that  feeling  that 
something  looks  a  mess,  think  about 
function.  Think  of  the  great  beauty  of 
mature  woodland,  or  true  forest  if 
you’ve  ever  seen  such  a  thing. 
Everything  has  a  place,  and  the  beauty 
increases  as  your  understanding  of  what 
that  is  increases. 

You  can  still  plant  flowers.  You  can  ''till 
paint  your  front  door  the  colour  you 
like.  It’s  fine  ro  design  your  own  world 
to  be  beautiful.  But  in  designing  a 
productive  habitat  fur  humans  which 
meets  the  ethical  needs  weve  just 
discussed,  being  aesthetic  doesn't  count 
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as  a  use.  Even  living  thing  has  its  own 
beaut)'.  Putting  it  in  the  right  place  can 
only  enhance  it.  and  purring  things 
together  in  the  right  place  at  the  right 
rime  is  rhe  essence  of  Pcrmacuiturc. 

Another  first  reaction  ro  contact  with 
Permacul tine  is  ‘What's  different?  The 
answer  becomes  more  obvious  the  more 
you  think  your  way  into  the  discipline. 
The  core  of  the  matter,  however,  is  that 
Pcrmacuiturc  is  about  wcl!  directed 
energy'  flows.  And  again  this  kind  of 
functionality  has  its  own  beauty'. 


Design  Versus  Technique 


Permacul  rare  is  net  a  technique.  There 
are  lots  of  useful  ways  of  doing  things 
that  can  be  highly  productive,  which 
may  be  great  tools.  Within  this  book 
you  will  find  ideas  for  action  on  a  wide 


rangy  of  topics  -  appropriate  energy, 
community  finance,  perennial  vege¬ 
tables,  and  even  cultural  transformation. 
None  of  these  in  themselves,  or  even 
together,  constitute  Pcrmacuiturc.  That 
term  describes  the  way  you  think  when 
you  pur  all  these  things  into  a  design  for 
sustainable  living,  systematically. 

For  example,  organic  growing  can  be 
very  energy'  demanding,  and  provide  few 
of  its  input  needs,  or  it  can  be  well- 


designed  as  parr  of  a  wider  strategy.  The 
same  in  true  of  any  technique.  People 
who  choose  to  practise  Permacul ru re 
spend  a  Jot  of  time  collecting, 
understanding  and  learning  helpful 


techniques,  bin  the  real  secret  is  how 
effectively  they  arc  placed  together. 

Can  We  Afford 
Permacul  ture? 

Tr  isn't  economic*  is  a  quick  way  to  see 
off* ‘me  conservationist  lobby’  if  you’re 
a  profit- minded  industrialist.  The 
argument  often  works,  only  because 
conventional  economics  foils  to  count 
the  true  cast  of  pollution.  Permacultim: 
insists  that  you  design  to  include  all 
outputs  as  well  as  all  inputs.  When  you 
do  this  and  discover  the  cost  of  cleaning 
up  the  North  Sea,  the  Great  Lakes,  and 
the  acidified  and  dying  forests  and  lakes 
of  Northern  Europe  and  America,  the 
resurfacing  of  all  the  stone  buildings  in 
all  our  cities  and  the  health  bill  for 
dealing  with  all  the  sick  people, 
suddenly  it  isn’t  profitable  to  pollute. 

And  this  is  before  we  start  to  measure 
in  anything  other  than  money!  When  it 
conics  to  real  values  like  health  and 
happiness,  the  balance  sheet  weighs  even 
more  heavily  against  waste  and 
pollution.  The  question  becomes:  can 
we  afford  not  ro  have  Permacul  ture? 

In  foct,  as  wc  shall  sec,  Pcrmacuiturc  is 
a  system  based  entirely  on  sound 
economics. 


Resource  Development 


P<  rmaeulture  is  largely  a  plan  for 
developing  resources.  In  effect  it  is  a  way  I 


of  learning  to  be  your  own  government. 
Ir  is  no  longer  any  good  blaming  ‘the 
farmer*,  ‘the  Water  Board  \  ‘the 
government;  or  any  other  remote 
blamabic  agent.  Although  any  or  all  of 
these  may  have  degrees  of  responsibility 
for  the  degradation  of  our  environment 
It  is  only  you  and  [  that  can  put  things 
right  again.  A  century’s  worth  of 
bleating  that  we  have  the  ‘wrong 
government'  will  not  patch  holes  in  the 
ozone  layer.  No  amount  of  protest  at  the 
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doorstep  of  petrochemical  companies 
will  reduce  the  amount  of  poison  that 
has  already  been  poured  on  to  our 
agricultural  land.  Only  we  have  the 
power  to  affect  the  future,  by  acting 

creatively  for  the  good  of  ourselves  and 
others. 

‘Tliink  globally,  act  locally’,  is  a  slogan 
which  reminds  us,  not  just  of  a  duty,  but 
of  our  personal  capability  to  eficct 
change  for  the  better.  It’s  time  to  &cc 


the  music 


PART  I 


ARE  YOU  NOW? 


2  Ti  E  VALUE  OF  PEOPLE 

Our  central  concern  is  designing  for  people 


What  Do  We  Have,  And 
What  Do  We  Need? 

There  Ls  one  resource  which  we 
consistently  undervalue  -  people  Have 
you  ever  looked  at  the  annual  reports 
produced  by  public  companies?  Pages  of 
information  about  numbers,  profit, 
stock  turnover,  maybe  a  couple  of 
photos  of  star  projects  and  a  page  about 
the  retiring  chairman,  but  haidly  ever 
any  information  about  their  thousands 
of  employees  or  customers. 

I  have  never  met  a  bank  note  thar 
'  r>uld  sew  well  or  a  computer  system 
that  could  sing  a  baby  to  sleep.  Let's 
revalue  the  people  resources  we  have. 
Start  locally  by  thi  nking  of  yourself  and 
working  outwards. 

You  att  a  resource,  and  like  any  other 
parr  of  a  living  system  y  ou  have  needs, 
outputs  and  inherent  characteristics. 
^  hat  do  you  need?  Ah  food,  drink. 

m 

shelter,  warmth,  clothing,  affection, 
company,  stimulating  work,  freedom 


from  stress,  health.  Anything  else?  Add 
it  to  the  list. 

What  are  your  outputs?  Useful  work 
can  be  divided  into  three  areas:  that 
which  is  directly  creative  to  meet  vuur 
own  needs,  or  indirectlv  contributors. 

S  ^  « 

by  bringing  home  wages  to  buy  in  those 
same  needs.  Lastly  there  ls  ihe  viral  work 
of  nurturing  others  in  the  soda! 
grouping,  be  it  as  a  patent,  nurse  or 
orher  carer.  You  may  produce  edible 
food,  clothing,  shelter  or  other  artefacts. 
You  certainly  produce  waste  jsiscs 
(carbon  dioxide  and  methane,  for 
instance),  urine  and  faeces.  A  large  pan 
of  household  dust  consists  of  die  dead 
cells  from  our  bodies,  Wc  also  support 
parasites  in  huge  numbers,  although 
most  of  them  are  microscopic.  On 
social  4cale  we  completely  alar  die  land 
scape,  and  we  ail  make  some  contribu¬ 
tion  to  that  as  part  of  our  outputs.  VVc 
may  have  other  social  outputs,  such  as 
artistic  crcativiry  or  socially  responsible 
sharing  of  the  burden  of  running  our 
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community  in  some  way. 

There  arc  human  characteristics  which 
arc  general,  and  others  that  are  particular 
ro  a  culture  or  to  us  as  individuals.  We 
like  to  group  socially,  preferring  to  sleep 
at  night  and  wake  in  the  day.  We  tend  to 
wear  clothes,  at  least  in  public.  We  rhen 
have  a  widely  differing  set  of  customs 
and  habits  which  go  with  our  own 
national  or  tribal  culture,  or  the  sub¬ 
cultures  ro  which  vve  belong.  AJJ  sorts  of 
people  celebrate  Thanksgiving  in 
.America,  but  an  accountant’s  family 
may  do  so  very  differently  from  a  group 
of  young  students.  Christmas  may  mean 
a  lot  in  your  family,  but  not  if  you  prefer 
to  observe  Divvali  in  the  Hindu  calendar. 
At  the  most  personal  level  we  have  all 
those  idiosyncrasies  which  make  us 

4 

ourselves,  bur  which  are  also  character¬ 
istics  rather  rhan  needs  or  outputs. 

This  variation  is  very  normal,  and  only 
lightly  conceals  an  underlying  pattern 
which  is  constant.  We  all  itavc  needs 
(met  by  inpurs)  and  produce  outputs  as 
part  of  the  process  of  living.  We  all  have 
characteristic  ways  of  organising  and 
conducting  the  flow  of  getting  our  needs 
met.  Our  ability  to  perform  this  cycle 
effectively  is  governed  by  some  essential 
freedoms.  The  first  and  most  basic 
freedom  is  to  be  healthy,  and  sadly,  it  is 
often  the  first  freedom  we  lose. 


The  Health  Issue 

This  word,  health,  is  based  on  some 
rather  large  assumptions.  Like  ‘natural’ 
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it  gets  used  so  often  it  is  easy  to  lose  sigjlr 
of  its  significance.  Health  is  presently  3 
major  concern:  in  the  United  States  it  j. 
the  key  issue  in  consumer  pressure  group 
campaigns.  It 's  a  major  u'orry  in  Eastern 
Europe  where  forty  years  of  ccononn, 
endeavour  have  led  to  massive  pollution 
of  the  urban  environment.  In  Britain  it 
has  become  a  battleground  between  th< 
left  and  right  wing  in  politics  as  to 
whether  it’s  a  ‘right’  or  a  purchasable 
commodity. 

The  word  health  comes  from  the  Old 
English  hoclth,  which  simply  means 
wholeness.  Indeed  the  modern  English 
word  whole  is  derived  from  the  same 
root.  So  to  heal  Ls  to  make  something  (or 
someone)  whole,  to  be  healthy  is  to  be 
whole,  and  the  best  word  to  conjure  up 
the  essential  meaning  is  probably 
wholesome^  implying  something  pleasant 
and  dcsirabl  i\  rather  than  just  an  absence 
of  disease.  Another  surviving  derivative 
is  ‘hale1,  os  in  ‘hale  and  hearty'  which 
has  a  marve  llous  sense  oi  joy  as  part  Of 
its  expression  of  what  constitutes 
health. 

Britain  has  a  very  special  approach  to  j 
health,  with  its  public  access  to  a  free 
National  Health  Service.  Ir  has  often 
been  suggested  that  the  NHS 
succeeding  because  of  the  increased  case 
load  which  it  has  carried  over  the  yeais*  ^ 
This  is  debatable  -  a  successful  ‘health 
service  would  treat  fewer  people  as  Pc  I 
population  got  healthier.  The  NHS  is1; 
major  asset  to  Britain,  but  not  h) 
making  us  healthier  as  a  nation,  rather 


a  necessary  tool  for  people  divorced  from 
a  wholesome  way  of  life.  If  people  are 
valuable  (and  they  arc)  then  health  is 
their  most  important  asset.  i'hc  whole- 
design  system  described  in  this  book 
aims  to  make  us  healthier. 

Skills 

Tis  God  gives  skill. 

But  not  without  men’s  hands:  He  could 
not  make 

Antonio  Stradivari ’s  violins 


THE  VALUE  OF  PEOPLE 

indicate  the  true  importance  of 
someone’s  work. 

A  second  falsehood  in  the  myth  of 
skills  valuation  is  the  concept  of  ‘the 
expert .  These  arc  the  people  who  can  be 
identified  by  their  ‘otherness’  and  their 
specialism.  ‘Experts’  arc  expensive 
people  who  have  some  highly  specialised 
skill  which  is  usually  couched  in 
jargonisric  language.  They  have  special 
etiquettes  about  the  way  they  do  things 


Without  Antonio, 

George  Eliot  1880 

We  need  to  appreciate  how  valuable  we 
are  individually  and  collectively.  Some- 
times  it  seems  that  society  puts  out 
messages  telling  us  rhe  opposite.  There  is 
some  strange  hierarchy  of  skills  in  the 
world,  Some  particular  abilities  are 
somehow  less’  or  ‘more’  important 
than  each  other.  There  will  he  changes 
between  different  cultures,  but  it’s 
noticeable  that,  globally,  agricultural 
workers,  clothing  makers,  sewage  and 
refuse  disposal  workers,  cleaners,  and 
carets  for  the  sick,  elderly  and  children 
are  on  low  pay  scales,  compared  ro 
industrial  workers  or  ‘professionals’.  All 
the  people  in  this  list  i  >f low  paid  workers 
are  providing  skifK  that  deal  with  our 
basic  necessities  in  life.  We  can  live 
without  cars;  we  can  t  live  without  food, 
but  a  car  manufacturer  earns  more  than 
a  food  manufacturer.  Pay  scales  dp  nor 
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to  ensure  chat  amateurs  don’t  get  a  look 
in.  Some  of  this  is  wholly  justified  —  I 
wouldn't  want  to  visit  an  amateur  brain- 
surgeon,  or  have  my  house  wired  up  by 
an  unskilled  electrician,  but  all  too  often 
experts  are  simply  protecting  their  own 
territory.  They  do  not  use  rheir  skills  to 
enable  others. 

So  an  important  aspect  of  enabling  us 
to  see  ourselves  as  the  resourceful  people 
we  really  arc,  and  to  act  accordingly,  is  to 
practise  sharing  our  skills  This  is  a  plea 
for  anyone  with  a  skill  to  train  everyone 
they  work  with  to  some  degree.  It  asks 
experts  to  talk  in  plain  language,  or  at 
least  explain  technical  terms.  It  requires 
a  mature  judgement  of  how  much  the 
lay  person  can  do. 

Architects  can  involve  the  community 
in  rheir  design  process,  without 
expecting  the  client  to  learn  all  the 
building  regulations,  or  how  to  calculate 
stresses.  Doctors  can  explain  physical 
symptoms  in  terms  that  patients  under¬ 
stand.  without  expecting  diem  to  have 
the  same  level  of  physiological  or 
pharmacological  knowledge.  Mechanics 
and  engineers,  indeed,  any  skilled 
person,  can  share  their  valuable  under¬ 
standing.  No  one  will  get  put  out  of  a 
job  —  wc'U  all  value  each  other  more. 

Which  of  us .  .  .  is  to  do  the  hard  and 
dirty  work  for  the  rest  -  and  for  what 
pay-  Who  is  to  do  the  pleasant  and 
clean  work,  and  for  what  pay? 

John  Rmkin  1K49 


The  essential  ingredient  in  this  equation 
is  that  we  all  value  the  skills  that  are  y< 
often  thought  of  as  ‘unskilled1.  People 
with  caring  skills,  the  cleaners,  conk, 
receptionists,  drivers,  and  shop  assistants 
of  this  world  become  seen  as  peop|L. 
without  whom  none  of  us  can  manage 
The  great  majorin'  of  human  work 
revolves  around  these  unsung  skills 
Stan  to  value  them  in  yourself  and 
others  today  if  you  do  not  already  do  so 
In  a  well-designed  ami  balanced  socierv 
resources  will  be  available  for  the 
training,  support  and  pay  of  all  these 
skills,  which  arc  in  themselves  an 
invaluable  body  of  expertise  quite  as 
important  as  the  ‘professions'  or  trades7 
which  presently  eclipse  them 
economically. 

Because  most  work  is  unpaid  doesn't 
mean  it's  not  work. 

Work,  Pollution  & 
Self-Esteem 

It’s  a  major  Pcrmaculture  principle  that 
work  is  something  to  be  avoided.  Here 
work  is  used  in  the  sense  that  physicists 
vise  it,  to  mean  ‘energy  expended’. 
Limiting  our  expenditure  ol  energy  is 
the  main  way  of  con  trolling  pollution.  If 
wc  can  find  ways  of  conserving  energy, 
or  using  natural  self-replicating  cnetgv 
systems  to  provide  our  needs,  then  work 
is  minimised.  Work  is  only  required  in 
the  first  place  because  wc  have  an  unmet 
need.  If  wc  design  our  system  well  then 
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we  have  most  of  our  needs  provided  by 
outputs  in  tlie  system.  If  outputs  in  the 
system  arc  used  then  pollution  is 
eliminated.  The  system  becomes  a 
dosed  energy  cyde.  We  arc  emulating 
natural  ecosystems  successfully,  because 
we  live  by  harvesting  the  output  of  other 
elements  in  the  system,  and  our  own 
outputs  meet  others  needs  The  Garden 
of  Eden  found! 

When  work  is  necessary  it  is  always 
more  efficient  if  carried  out  widi  ready 
access  to  trade  skills.  Self-employed 

business  people  can  only  flourish  if  thev 

¥ 

understand  how  to  manage  their  money, 
their  craft  and  their  customers.  Being 
self-employed  they  may  only  have  them¬ 
selves  to  carry  out  all  these  functions, 
and  arc  therefore  brought  into  direct 
contact  with  the  need  to  have  trade 
skills.  In  fact,  any  undertaking  requires 
the  same  mix. 

A  joiner  is  efficient  at  aiming  timber 
into  artefacts  because  s/he  knows  the 
way  to  handle  grain,  which  timber  to 
choose  for  which  job,  and  how  the  tools 
will  do  their  work  for  the  least  expend¬ 
iture  of  effort  A  weekend  DIY  carpenter 
may  ausc  at  how  difficult  die  job  is  - 
because  diey  don’t  have  the  trade  skills. 
Taking  time  to  acquire  trade  skills  makes 
the  whole  job  easier  in  the  long  run,  and 
reduces  the  work  needed  to  achieve  a 
given  objective. 

here  arc  not  live  thousand  million 
human  inhabitants  of  Spaceship  Earth 
each  able  to  provide  all  their  own  needs 
»nd  use  all  their  own,  outputs,  starting 
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tomorrow.  The  ideal  is  a  target.  It’s  our 
direction  of  change  which  is  important. 
Our  present  pattern  is  one  of  increasing 
pi  *}  'illation  and  increasing  consump¬ 
tion,  and  cannot  be  sustainable.  Once 
wc  are  on  a  path  of  decreasing  consump¬ 
tion,  the  Earth’s  own  healing 
mechanisms  will  have  time  and  space  to 
catch  up. 

Work  and  Children 

WTiilst  reducing  consumption  we  can 
still  see  meaningful  work  as  a  desirable 
human  need.  One  of  the  great  Victorian 
social  aims  was  the  reduction  of  the 
working  week.  If  you  accept  the  premise 
that  most  work  is  unpaid  (and  a  lot  of 
that,  women’s  work)  then  the  wisdom 
of  this  can  be  seen  in  a  new  light  At  the 
time  it  was  seen  as  undesirable  that 
children  and  women  should  be  carrying 
out  paid  work  in  industry,  and  desirable 
that  men  should  be  entitled  to  their 
wages  Ifom  a  shorter  working  week.  It's 
another  dm* loped  world  myth  thar 
children  arc  not  useful  members  of 
society',  that  it’s  exploitative  ro  "make’ 
children  Hvork’.  The  implication  is  that 
free  will  suddenly  develops  at  the  age  of 
majority. 

I  do  not  have  any  easy  answer  as  to 
how  we  can  open  our  society  to 
children,  give  them  a  just  status,  and  a 
lair  measure  of  their  talents.  I  have  a  very 
Ulicasv  feeling  that  we  don’t  do  it  now. 
With  a  booming  world  population  it  is 
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less  and  less  possible  to  keep  children  in 
.1  suppressed  role.  The  millions  of 
children  forced  into  action  in  the 
economies  of  .Asia  and  Latin  America 
belie  the  developed  world  tendency  to 
see  children  as  ‘innocents'  to  be 
‘protected’.  At  the  same  time  I  do  nor 
wish  my  ow  n  children  to  be  exploited  as 
cheap  workers  or  deprived  of  their 
opportunities  for  education.  What  roles 
for  children  as  constructive  individuals 
can  you  sec  in  your  own  community? 


Gold  Age,  Not  Dotage? 

This  same  question  of  inclusion  should 
be  addressed  to  the  age  myth  We  talk  of 
‘retirement*.  From  what?  From  being 
useful?  A  society  obsessed  with 

consumerism  secs  youth  as  a  virtue  and 

(• 

age  as  a  hindrance.  The  slim,  fit,  athletic 
srereotyjics  of  advertising  join  together 
to  preach  inadequacy  to  the  motley 
majority'  who  arc  sublimmaliy  persuaded 
that  they  need  whatever  product  is  the 
subject  of  the  image  to  rejuvenate 
themselves. 

In  traditional  societies  which  have 
preserved  their  ability  to  endure,  the 
generations  are  the  continuum  and 
therefore  the  meaning  of  existence.  Age 
is  -allied  for  its  experience,  and  ciders 
deserve  respect.  So  they  do  indeed, 
wherever  they  are.  Not  as  ‘foil  old  folk’, 
but  as  people  with  a  meaningful  role  to 
play.  Societies  like  those  in  peasant 


China  cannot  understand  how  WCM 
cmers  tolerate  ‘old  people’s  homes’.  Tj1c 
statistics  bear  out  our  neglect  -  there  |s 
a  terrifying  tendency'  for  men  to  die  soon 
after  retirement.  It’s  as  if  they  cease  i, 
exist,  having  become  bereft  of  meaning 
when  their  ‘job’  ends.  By  defining  and 
limiting  people  by  age  vve  arc  neglecting 
a  great  resource. 


The  Global  Village 

Modern  communications,  television, 
radio,  jet-powered  flight  and  die  internal 
combustion  engine  have  shrunk  our 


Age  Exchange  aims  to  improve  the 
quality  ol  life  of  older  people  by 
emphasising  the  value  of  their 
reminiscences  to  old  and  young, 
through  pioneering  artistic,  edu¬ 
cational  and  welfare  activities. 
Based  in  London,  the  group 
brings  older  people  together  to 
talk  about  their  past,  and  these 
activities  are  taken  out  into  schools 
and  youth  groups  where  children 
learn  from  their  elders  and  creare 
drama  around  the  stories  they 
hear.  The  generations  work 
together,  adding  meaning  to  their 
experience,  and  history  is  pre¬ 
served  by  the  ordinary'  people  who 
experienced  it. 


planet  and  brought  ns  all  closer  together. 
This  is  a  great  opportunity  for  those  of 
us  privileged  to  live  in  multi-racial 
communities,  We  have  a  vast  varied 
wealth  of  culture  and  experience  to  draw 
upon. 

In  a  shrinking  world,  cultures  are 

brought  closer  together.  No  matter 

where  you  look,  at  pop  music,  clothing, 

or  gardening,  facets  of  design  are 

understood  and  shared  around  the 

world.  The  Japanese  admire  and  emulate 

Western  culture.  The  Europeans  admire 

and  emulate  Eastern  culture.  Different 

languages,  religions,  climates  and 

latitudes,  and  different  flora  and  fauna  all 

serve  to  enrich  people’s  cultures  in 

different  wavs. 

■ 

The  wonder  of  the  present  age  is  that 
we  can  share  these  things  to  our  mutual 
benefit.  Every  country  also  lias  its 
racists:  people  who  fear  the  ‘global 
village'  which  is  developing  because  they 
Fed  disem powered  within  their  own 
cultures  and  cannot  contemplate 
competition.  In  all  of  these  difficult 
social  areas  into  which  we  have  looked, 
roles  of  age,  youth,  men.  women,  and 
mixed  races,  die  future  holds  enormous 
challenges  which  demand  change 
Change  is  threatening  for  all  of  us.  It 
demands  that  wc  rethink  and  alter  the 
habits  of  a  lifetime  It  also  means  wc  step 
into  unknown  territory,  and  the 
unknown  is  the  most  I  earful  thing  with 
which  we  can  be  presented.  For  change 
to  be  successful  and  rewarding,  strong 
leadership  will  be  needed. 
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Leadership 

For  the  tnumph  of  evil  it  is  only 
necessary  that  good  men  do  nothing. 

Edmund  Burke  1729-1797 

Many  people  feci  that  leadership  is  in 
some  way  bad.  These  feelings  are 
probably  completely  justified  by 
personal  experience  based  on  bad 
leadership.  Leadership  is  good;  not  only 
that,  it  is  vital.  But  it  is  not  the  preserve 
ol  a  chosen  few.  Nor  is  it  an  opportunity 
for  the  few  who  gel  the  chance  to  direct 
things  to  lord  it  over  the  rest.  The  best 
skill  of  a  good  leader  is  to  bring  out  the 
leadership  qualities  in  others.  For  we  arc 
all  leaders.  Every  parent  is  a  leader,  and 
every  child  can  become  one.  We  all  have 
skills  of  leadership,  and  m  appropriate 

circumstances  are  the  right  person  to 
take  charge.  We  can  all  develop  these 
skills,  and  it's  healthy  to  do  so, 

Too  often  in  large-scale  modern 
societies  wc  are  made  to  feel  that  wc  arc 
not  important,  that  we  arc  only 
followers,  or  worse  still  consumers.  The 
message  to  give  yourself  today  is  If  you 
can  sec  that  something  needs  doing,  give 
yourself  permission  ro  do  it'.  Permission 
giving  is  the  key.  We  feel  restricted  by 
hierarchical  systems  and  bv  current  rules 

w  :  •*  !  ▼ 

of  ‘what  is  acceptable’. 

This  is  terribly  destructive  to  our 

wf 

creative  potential  If  you  sec  someone 
taking  a  leadership  role,  support  them.  If 
vou  take  a  leadership  role  voursdf. 
demand  the  loyal  support  or  your  co- 


THE  PERMACULTURE  WAY 


workers  ami  expect  it.  I  often  think  our 
creative  potential  is  only  limited  by  our 
own  expectations. 

So  .  ,  .  expect  the  best! 


Fresh  Approaches 


This  book  has  started  not  with  the  key 
concepts  of  Pcrmaculture,  but  with  the 
needs  and  outputs  of  people.  II  the 
people  care  ethic  Is  nor  foremost  in  all 
our  minds,  then  any  designing  we  do 


becomes  academic  and  amoral. 

Our  global  environment  and  our  social 
structures  arc  badly  damaged.  Wc  need 
fresh  approaches  to  people  care  issues. 
Perhaps  this  chapter  has  raised  more 
questions  than  it  has  provided  answers. 
Remember  the  solutions  to  problems  of 
creating  good  human  interpersonal 
relationships  can  never  be  solved  by  rhe 
individual.  They  require  the  inpur  and 
support  of  each  and  every  one  of  us. 

Tiie  British  Green  Party  used  to  have 

& 

a  pamphler  entitled  1  Where  the 
WasteJand  Ends1*  A  nice  use  of  words, 
this,  combining  the  sense  of  the 
profligacy  of  rhe  materialist  society  (The 


waste  land1)  w  it  h  that  drab  image  of  the 
earth  as  a  rubble  filled  building  p|()! 
(wasteland).  After  years  of  debate  Green 
politics  has  not  created  rhe  next  stage  - 
"After  the  Wasteland*.  Maybe  the  6m] i 
has  been  in  relying  on  the  competitive 
strategics  of  debate  to  create  a  solution 
In  practice  1  am  as  competitive  and 
unforgiving  as  rhe  next  person.  We  need 
to  appreciate  the  skills  of  synthesis,  that 
is,  borrowing  and  blending  the  best  of  all 
worlds.  Wc  all  need  an  atmosphere  of 
encouragement  if  wc  are  to  flourish  and 
be  creative.  In  a  society  which  preaches 
success,  feilure  is  3  pretty  unpalatable 
deterrent  to  being  creative,  We  can. 
however,  do  better  than  this,  and  we 
m  ust . 

To  get  to  the  place  and  time  which  is 
truly  ‘after  the  wasteland1,  we  need  to 
develop  methods  of  exchange  between 
us  which  stop  wasting  our  own 
potential.  We  need  to  sec  and  promote 
rite  many  good  things  around  us  which 
are  positive  and  creative.  Wc  need  to 
remember  that  every  dawn  chorus 
carries  on  regardless  of  which  govern¬ 
ment  is  in  power,  and  to  make  ol 
ourselves  a  human  dawn  chorus. 


3  REAL  CAPITAL  -  WE  ALL  HAVE 
WHAT  IT  TAKES 

Capita!  is  the  investment  we  make  at  the  start  of  any  enterprise  Every 
experience  in  life  increases  some  part  of  our  capital.  We  are  all  'rich'  in 

some  things,  and  we  can  all  improve  our  ability  to  succeed  by  developing 
our  capital. 


What  Is  Capital? 

This  section  needs  a  health  encourage¬ 
ment,  rather  as  the  opposite  of 
government  health  warnings  on  cigarette 
packets.  It  would  read  something  like 
this:  lDo  not  panic  -  we  have 
discovered  money  is  a  useful  tool. 
Understanding  all  your  potential 
resources  can  seriously  improve  your 
health.9  If  the  mention  of  capital  or 
money  instantly  turns  you  cold,  then 
read  on.  as  this  is  directed  at  you.  If  you 
like  and  understand  the  stuff,  we  need 
you  to  help  out  on  the  voyage! 

Capital  is  the  hind  of  resources  which 
enables  you  ro  carry  out  your  work. 
Most  people  understand  capital  as  the 
accumulated  wealth  of  an  individual  or 
company,  measured  in  money. 

Consider  someone  newly  out  of  a  job, 
with  last  week's  wages  clutched  in  their 
hands,  who  is  determined  they  ait  never 
going  ro  be  a  wage  slave  again.  They 
invest  their  hard-earned  money  in  some 


stock  ro  become  a  market  trader.  You 
would  say  that  their  capital  was  the 
amount  of  money  they  invested.  Even 
when  that  money  is  spent  on  stock,  their 
capital  investment  remains  the  same 
because  the  stock  has  a  value  as  an  asset. 
They  can  cause  their  capital  to  grow  bv 
investing  more  money,  or  by  leaving 
money  in  the  business  when  they*  make 
a  profit. 

In  conventional  accounting  the  sums 
get  more  complicated  as  time  goes  by, 
but  that  is  the  essence  of  capital  .  It  is,  if 
you  like,  yield  from  one  time  and  plate 
which  is  not  distributed  to  meet 
indiv  idual  needs,  but  Ls  stored  ro  make 
possible  future  yields  The  hypothetical 
market  trader,  for  instance,  can't  make  a 
profit  unless  they  have  'Cock.  Farmers, 
on  tire  other  hand,  need  land  and  tools 
ro  grow  food.  Wc  can  widen  the 
definition  of  what  is  considered  capital. 

If  you  don't  have  capital  and  you  warn 

r-  •  2*J*  J  'V  jPJ9| 

to  create  viekl,  you  will  need  to  beg, 
borrow  or  steal  capital  from  someone 
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else.  This  is  what  happens  ro  tenant 
farmers  They  pay  rent  ro  landowners, 
and  maybe  borrow'  money  from  the 
bank  to  finance  their  machinery,  and 
even  seed.  The  people  who  own  the 
capital  —  land  and  money  -  will  make  a 
contract  with  the  tenant  farmer,  because 
they-  can  get  a  return  on  their  capital 
because  of  the  work  the  farmer  docs,  as 
tent  or  interest. 

Return  on  capital  is  very  important. 
Imagine  1  invest  a  million  pounds, 
dollars,  or  whatever  in  a  farm.  The 
project  has  net  costs  of  one  thousand 
units,  and  sales  of  two  thousand  of  the 
same  units,  so  I  make  one  thousand 
units  profit.  On  one  level  this  is  very 

m 

good  -  100  fier  cent  profit1  But  as  a 
renim  on  capital  ir's  very  poor,  only  0  1 
per  cent.  So  we  sec  that  nrtum  on  capital 
n  important  as  a  measure  of  whether  or 


not  that  capital  is  enabling  useful  work 
to  produce  yields. 

In  Pcrmaculturc  we  arc  always 
interested  to  make  yield  as  latge  as 
possible.  Yield,  like  capital,  can  be 
measured  in  more  ways  than  money,  and 

d  J 

non-monetan  yield  can  also  be  returned 
to  the  system  to  make  the  next  cycle  of 
productivity.  So  what  other  assets  do  wc 
have  to  launch  our  Petmaculrurc 
enterprise? 

Wc  arc  all  highly  skilled  people,  aren’t 
wc?  A  trick  question  that,  as  most  of  us 
spend  a  lot  of  time  feeling  that  wc 
up  to  the  task  in  hand.  Whilst  the 
feelings  arc  real  enough,  the  feet  is  often 
different.  Bringing  up  children  is,  for 
instance,  one  of  the  mast  demanding 
jobs  you  can  have.  ‘Bur  I’m  only  an 
unskilled  manual  labourer’.  You  will 
find,  if  you  list  your  skills,  that  thev 
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arc  many  and  various.  They  may  go  from 
something  as  simple  as  ‘a  good  sense  of 


humour  (an  invaluable  asset)  to  ‘strong 
arms',  which  are  Useful  when  engaging  in 
Earth  repair  work.  If  you  don't  have 
enough  of  these  sort  of  skills  personally, 
then  they  have  to  be  borrowed  too,  just 
like  money'. 

There  arc  all  our  other  assets.  If  you 
decide  to  start  a  smallholding,  and  are  a 
keen  gardener,  you’ll  find  you  have 
many  of  the  tools  you’re  going  to  require 
in  future,  sitting  in  the  shed.  They’re 
part  of  your  capital. 

Some  assets  don’t  serve  the  purposes 
for  which  we  need  the  capital  now. 
They’re  still  valuable  You  could  trade  in 
your  priceless  complete  collection  of 
Led  Zeppelin  albums  to  your  local 
dealer  for  money  to  buy  tools.  Even  if 
you  have  nothing  other  than  the  clothes 
you  stand  up  in.  you  still  have  the  asset 
of  vour  own  abilities  to  tap  the  many 
other  available  sources  of  capital  that 
exist  -  capital  in  the  broadest  sense. 

What  Does  Capital  Need? 

It  needs  faith,  that  people  believe  it  is  of 
value  Modern  English  ‘fee’  and 
‘pecuniary*  art  rwo  words  derived  from 
different  sources  relating  to  money.  Fee 
comes  from  Old  English  ‘fcoh*,  and 
pecuniary  from  Larin  pccu'.  In  late 
usage  both  words  meant  ‘wealth*,  bur  in 
rite  early  part  of  those  two  evil  cures,  the 
words  meant  ‘cattle*.  A  person’s  status 


could  be  measured  by  rlu  size  and  health 

# 

of  their  herd  of  cattle.  The  cattle-wealth 
system  would  nor  work  if  someone  did 
not  bchevc  in  it.  Vegetarians  are  unlikely 
to  accept  eatrlc  as  payment,  nor  would 
Hindus  who  believe  in  the  beasts  as 
sacred,  and  therefore  beyond  ownership. 

Sometimes  capital  assets  are  perceived 
as  valueless  because  their  value  is 
mistakenly  missed.  One  friend  is  making 
some  fine  mahogany  furniture  from  old 
school  laboratory  desk  tops.  The 
demolition  contractor  was  going  to  bum 
them  as  rubbish.  All  of  us  have  valuable 
skills  and  personal  attributes  which  we 
don’t  know  about,  or  don’t  quite 
believe  in,  VVc  sometimes  need  outside 
help  to  recognise  what  wc  have  and  the 
goes  for  communities  as  well  as 
individuals.  i 

Capital  also  needs  to  be  protected  from 
predators.  If  your  cart  It  die  of  disease.  ••  >r 
vour  tools  go  rusty  in  the  rain,  their 
value  is  diminished.  ‘Currency’  as  a 
word  for  money  reminds  us  that  capital 
can  also  have  a  ‘usc-by  date.  Victorian 
pennies  may  be  nice  to  own,  but  they 
won’t  buy  any  sweeties  in  rhe  comer 
shop.  In  the  same  way  vou  may'  maintain 
vour  tools  to  a  fine  standard,  but  they 
may  become  outmoded  and  worthless  tt 
someone  invents  newer,  better  ones 
enabling  your  competitor  down  the  road 
to  do  the  same  job  in  hall’  the  rime  for 
half  the  price, 

Capital  is  also  worthless,  in  one  sense, 
if  it  is  not  used.  If  you  own  ten  houses, 
but  they  a] 1  stand  empty,  then  you  arc  as 
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poor  as  the  person  with  none,  because 
you  have  no  return  on  your  capital.  If 
you  have  a  line  brain,  bur  don't  use  it, 
your  asset  is  wasted.  Capital  which  isn  t 
working  is  usually  losing  value. 

Fair  Exchange  Is  No 
Robbery 

Anv  ethical  system  will  assume  that 
people  arc  going  to  engage  in  fair 
exchange.  Parties  agree  that  what  one 
gives  and  the  other  receives  are 
equitable.  It  doesn't  necessarily  mean 
that  the  opposite  sides  ot  a  deal  arc  of 
equal  value  in  a  monetary  sense,  for 
either  side  may  accept  an  uneven 
bargain. 

1 1  also  means  that  where  one  party  has 
the  upper  hand  in  some  aspect  of 
exchange,  such  as  setting  the  prices,  and 
having  secret  knowledge  of  the  profit 
involved,  or  holding  a  commodity  in 
scarce  supply,  they  do  not  rake 
advantage  of  the  other  party. 

The  way  of  i  ’efimeukure  is  to  develop 
all  use  of  special  expertise  in  a  colla¬ 
borative  way.  The  community  architec¬ 
ture  movement  has  sought  to  redress  the 
poor  deal  of  the  1960s  high-rise  building 
boom  by  building  to  specifications 
arrived  at  by  consultation  with  the 
community.  Although  all  parties  to  this 
process  would  probably  agree  that 
community  design  has  a  long  way  to  go 
yet,  it  is  a  healthy  trend,  and  a  typical 
reflection  of  Permaeulture  thinking  at 


work.  Expertise  Ls  a  resource  to  k 
shared,  not  used  to  ransom  the  client 

Is  Money  Bad? 

"Filthy  lucre’,  "the  root  of  all  ail'  - 
doesn’t  money  have  a  lot  of  nasty 
names? 

Many  people  feel  disadvantaged  be¬ 
cause  they  have  little  free  (lJr 
‘disposable  )  money.  Without  capital  to 
increase  the  yields  available  for  their 
usage,  they  fed  tied  to  their  present  way 
of  life,  although  they  would  like  it 
otherwise.  Many  people  also  feel  dis¬ 
advantaged  because  they  do  not  under¬ 
stand  money  and  the  way  it  works. 
Anyone  can  learn  to  understand  money, 
and  can  make  money  work  for  them. 
The  hard  part  is  ro  look  at  our  distress 
around  money,  see  why  ir  arises,  and 
deal  with  it  in  a  positive  way. 

Accepting  these  statements  is  a  good 
start: 

1  Money  is  nor  bad,  it  Ls  completely 
neutral,  being  just  a  tool,  Teoplc  can 
use  it  well  or  badly,  and  create  fair  or 
evil  things  with  it,  but  money  itself  is 
without  motivation,  and  can  there¬ 
fore  be  neither  good  nor  bad. 

2  Money  Is  a  complete  confident 
trick.  That  is,  as  long  as  we  all  believe 
in  it,  it  works  fine.  The  moment  the** 
is  a  mass  movement  ot  disbelief  it  fail" 
to  work, 
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Coinage  has  existed  for  thousands  of 
years.  Our  present  money  system  has  its 
origin  in  promissory  notes  issued  by 
Venetian  merchants  in  the  Middle  Ages. 
The  traders  of  the  Mediterranean  relied 
on  gold  as  a  standard  of  value  to  enable 
trade  to  break  out  of  the  physical 
limitations  of  barter.  If  you  wanted  a 
commodity,  you  could  offer  something 
valuable  you  had  in  exchange,  or  pay  in 
gold  ‘to  the  value  of  the  commodity, 
agreed  by  negotiation.  The  vendor  then 
took  your  gold,  and  spent  it  elsewhere, 
either  on  personal  needs,  or  on  further 
trading.  The  object  wasn’t  necessarily  to 
make  a  profit  (although  that  was 
desirable),  but  to  trade  something  of 
which  you  had  a  surplus,  for  something 
which  you  lacked. 

Merchants  at  sea  were  always  at  risk 
that  their  gold  would  be  stolen  by 
pirates.  The  firs'  bankers  were  people 
who  set  up  strong  vaults  and  offered  to 
guard  gold  for  the  merchants.  They 
pointed  out  that  risk  could  be  lessened 
by  paying  with  ‘promissory  notes1.  No 
gold  would  be  moved  by  the  merchants. 
They  would  *  j  >ay’  with  a  note  giving  the 
recipient  the  right  to  collect  gold  from 
the  merchant's  banker. 

Tn  time  the  notes  achieved  identical 
value  to  the  gold,  as  the  recipient  could 
simply  pay  someone  else  with  die  same 
piece  of  paper  High  security'  'vas 
maintained  when  banks  were  sited  in 
powerful  city'  states  who  would  defend 
the  stable  trade  on  which  their  wealth 
depended. 


If  no-one  was  taking  the  gold  out  of 
the  vault,  the  bankers  could  quietly  lend 
it  elsewhere,  and  charge  interest.  In 
other  words,  they  could  make  a  profit 
lending  something  that  wasn’t  even 
theirs.  Soon  they  realised  they  could  just 
write  promissory  notes  for  the  loans,  as 
long  as  everyone  didn't  come  knocking 
at  the  door  at  once  to  ask  for  their 
money  back. 

Banks  had  learnt  to  create  money  our 
of  nothing,  and  chatgp  people  for  the 
privilege  of  having  it.  They  could  also 
charge  people  who  did  have  it  for 
looking  after  theirs.  This  all  sounds  too 
easy  -  but  rest  assured  that  it  is  long 
accepted  throughout  the  world  as  fair.  It 
was  regularised  in  Banking  Acts  in  the 
early  nineteenth  century.  Thus  today  .ill 
clearing  banks  can  lend  money  up  to 
eight  times  the  value  of  their  deposits. 
They’  make  money  from  nothing. 

Now  l  don’t  want  you  to  run  down 
the  road  and  withdraw  all  sour  money 
from  the  bank.  But  we  should  all 
understand  that  money  is  a  systcml  of 
lubricating  commerce,  it  is  not  a  goti, 
good  or  evil,  and  it  should  not  control 
our  lives.  Try  inventing  your  own 
money.  Take  a  pad  of  paper,  som- 
colourcd  crayons,  and  half  an  hour,  and 
make  all  the  money  you  have  ever 
dreamt  of  — .  it’s  very'  liberating.  There  is 
no  more  or  less  substance  to  yours  than 
anv  yen,  dollar,  penny  or  rouble  that  wss 
ever  mimed.  It’s  just  that  people  believe 

in  theirs  -  not  yours 
Animals  which  fear  frre  never  team  to 
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use  it  as  a  tool.  It's  the  same  witfi 
money. 
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How  to  Create  Capital 

The  capital  which  precedes  all  otheni  is 
that  of  knowledge.  Many  people  in  our 
dislocated  times  feel  that  they  don’t  have 
what  they  want,  hut  they  don’t  quite 
know  what  rhat  is.  One  way  ro  find  out 
is  to  train.  Read  books,  go  to  evening 
classes,  listen  to  people  talk,  or  even  just 
go  touring  in  search  of  people  who  arc 
working  on  projects  which  appeal  to 
you.  Staying  in  other  communities  as  a 
working  guest  is  a  great  way  of  seeing 
vour  own  file  from  a  new  perspective. 

Industrial  society  is  based  on  a 
reductionist  view  of  science.  That  is,  the 
.  workings  of  nature  were  understood  by 
reducing  everything  into  components. 
Many  valuable  lessons  were  learnt  by  this 
technique,  and  hugely  powerful  tools, 
such  as  railways  and  a  global  telephone 
system  are  its  technological  results.  The 
disadvantage  is  that  it  leaves  us  with  a 
culture  where  everyone  is  supposed  to 
nedalise,  and  we  feel  out  of  our  depth 
and  isolated  if  working  ‘outside  our 
field’.  Bv  nutting  aside  this  specialist 
attitude,  we  can  blend  all  possible 
knowledge  back  ro  a  growing  under- 
standiop  of  the  whole. 

Kvcn  if  it  \  only  doing  the  washing  up. 
the  most  banc  skills  can  be  swapped  for 
knowledge.  With  knowledge,  you  have 
something  to  trade.  That  might  be  for 


wages,  or  it  might  be  for  a  business 
partnership  with  someone  who  has 
money,  but  is  ignorant  of  skills  to  pursue 
a  chosen  ambition,  which  you  under¬ 
stand. 

Capital  can  always  be  attracted  bv 
making  a  financial  proposition  tc, 
someone  else.  The  world  is  perilously 
short  of  people  with  creative  vision.  l\n 
together  your  personal  dream  in  words 
and/or  pictures  and  go  selling  the  dream. 
If  it's  sound  enough,  and  if  you’ve 
thought  it  through  well,  people  will 
back  it. 

In  a  money  system  based  on  make- 
believe,  the  generation  of  faith  is  a  great 
producer  of  success.  It's  nonsense  that 
one  minute  the  world  is  in  recession, 
and  the  next  there’s  a  boom.  World 
resources  are  being  depleted  compara¬ 
tively  constantly.  People’s  needs  are 
pretty  steady  -  at  least  by  comparison  to 
the  violent  swings  of  world  stock 
markets  and  bank  rates,  Believe  in  your 
objective  and  keep  your  eyes  and  cars 
open,  and  the  right  time  will  arrive. 

Don’t  worry,  Permaculture  isn’t  a 
lairh,  religion  or  be  lief  system.  There  air 
some  more  strategics  coming  up  soon, 
to  help  it  all  happen. 

How  to  Access  the 
Capita]  You  Have 

Access  has  been  a  word  of  growing  usajy- 
in  recent  years,  i  he  computer  revolt^ 
ridfl  showed  that  we  could 
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information  fesi  and  in  huge  quantities 
to  make  more  informed  decisions  about 
resource  management-  Radical  pro¬ 
grammes  of  action  by  people  with 
disabilities  showed  that  because  some¬ 
thing  was  there  it  wasn’t  necessarily 
accessible.  New  structures  need  to  be 
built  in  our  society  to  open  up  rcsourt  c 
which  arc  barred  by  physically 
inadequate  environments  or  by  restric¬ 
tive  public  attitudes.  A  closed  mind 
COh,  they’re  disabled’)  can  be  as  big  an 
obstacle  as  a  flight  of  stairs  to  someone 
in  a  wheelchair,  Many  adults  who  had 
p< "  'i  experiences  of  education  as 
children  are  able  to  make  .nod  duir 
disadvantage  by  accessing  skills  and 
knowledge  through  special  retraining 
schemes. 


The  first  step  is  to  recognise  what  you 
Ivave.  Often  our  individual  resources  are 
under-used.  Making  a  list  of  our  assets 
can  help  us  remember  to  use  them.  Next 
we  might  list  the  capital  we  require  to 
achieve  our  aims,  and  any  shortfall  will 
give  us  a  ‘'shopping  list".  By  applying  the 
principle  of  giving  away  surplus,  wc  can 
often  swap  things  in  plenty  for  things  we 
need.  In  Pcrmacukure  circles  we  operate 
"oilers  &  requests’  bulletins  for  people  to 
do  just  that.  Local  papers  and  radio, 
shop  windows,  and  community  centres 
arc  all  great  places  for  this  kind  of 
dtchangp.  You  access  pan  of  the  capital 
you  have  to  firee  up  that  which  you 
don’t.  ». 

Make  sure  you  maintain,  monitor, 
mend  and  update  all  your  capital 
periodically.  In  feet,  pan  of  the  ‘budget- 
i  <f  any  household  should  be  repairs  and 
maintenance.  Often  there  are  people 
who  love  to  use  these  specific  skills  if  you 
don’t.  My  father-in-law  is  a  retired 
doctor,  and  he’s  the  best  I  know  ar 
sharpening  knives.  Whenever  he  visits 
the  bread  knife  is  lethal  for  weeks.  I'm 
not  sure  I  ever  repay  him  properly,  hut 
then  on  a  global  scale  l*m  sure  he  shires 
the  benefit  of  some  kindness  f  do 
elsewhere  in  turn. 

Sometimes  we’re  frightened  to  use  our 
capital,  because  it’s  kept  in  reserve  ’for 

that  rairn  dav  Maybe  thar  way  wc  cam 

#  ■*  •  * 

a  little  interest,  but  one  ot  the  best  ways 
wc  can  help  each  or  her  is  to  stop 
investing  in  anonymous  banking 
systems,  and  to  put  our  mono-  into 
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practical  schemes  with  measurable 
results.  Ethical  investment  has  a  great 
hmirc,  and  the  day  is  nor  for  off  when  we 
will  see  big  companies  recognising  that 
they  arc  a  common  part  of  the 
movement  to  make  our  mark  on  the 
planer  a  little  more  benign.  Meanwhile 
a][  the  small  direct  contributions  that  are 
made  to  free  rainy  "day  savings  from  the 
money  markets  are  doing  a  grear  job  of 
lubricating  innovative  and  socially 
enhancing  projects. 

Alternative  Money 
Sources 

The  Hist  recourse  of  most  people  seeking 
money  beyond  their  own  means  is  the 
bank  In  practice  there  are  many  other 
sources  of  investment.  A  growing  body 
of  ethical  investment  organisations  offer 
funds  for  approved  projects.  In  the 
United  Kingdom  The  Ecology  Building 
Society.,  Mercury'  Provident,  and  the 
Friends  Provident  Stewardship  Trust  all 
fulfil  this  function.  They  all  have 
different  policies  for  lending,  both  from 
the  point  of  view  of  the  project  itself, 
and  also  relating  to  interest  rates. 

A  growing  idea  is  the  development  of 
loan  mists.  These  are  community  banks 

j 

which  accept  deposits  from  local  people 
to  develop  specific  projects  beneficial  to 
the  area.  Inv  estors  can  either  throw  their 
money  into  the  general  pool,  or  ask  for 
it  to  be  directed  to  specific  enterprises. 
Credit  unions  arc  another  form  of  this 
idea. 


Then  rhere  is  the  gift.  There  un¬ 
charitable  institutions  who  win  coivTl 
worthy  enterprises  for  partja]  lr 
complete  binding.  This  may  be  in 
form  of  'seed  funding;  that  is,  sn,^ 
sums  adequate  to  pay  the  costs  j 
assessing  the  viability  of  tile  idea,  or  to 
start  a  ‘snowball’  effect  by  drawing  other 
investment  to  it.  Other  times  grants  •,.,[« 
be  conditional  on  funding  being  raised 
elsewhere  for  a  specified  proportion  of 
the  budget.  1’his  last  requirement  mav 
apply  to  commercial  borrowing,  too, 
There  is  a  I  way's  rhe  private  benefactor, 
and  this  leads  to  the  third  possible  source 
of  binds. 

Your  'affinity  group’  might  broadly  He 
defined  as  those  contacts  who  are 
pursuing  similar  objectives  to  your  own. 
or  who  feel  strong  ties  because  of  family 
links  or  friendship.  This  is  the  most 
likely  place  to  find  private  benefactors. 
More  often  money  will  be  lent  at  low  or 
nil  interest  rates,  by  sympathetic 
subscribers. 

Another  way  is  to  look  for 
holders  in  your  idea.  These  people  nr 
institutions  will  lend  money,  noi 
necessarily  for  fixed  interest,  but  for  i 
share  of  future  profits.  It  is  usually 
desirable  to  avoid  this 
arrangement  if  it  gives  your 
controlling  interest  JRcsponsibilitV  ari 
control  of  any  community  develop^1,1 
should  always  remain  with  the  po>pk  * 
is  designed  to  benefit.  I  here  arc  cp1^ 
informal  investments  possible 
these  lines,  but  the  investment 
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Tlit  Centre  lor  Alternative 
Technology  at  Machynlleth  in 
Wales  has  raised  a  million  pounds 
on  a  share  issue  to  ethical  investors. 

Bv  turning  into  a  public  company 
the  centre  is  able  to  fund  demon¬ 
strations  of  more  water  and  wind 
powered  machinery  to  educate  its 
annual  75  000  visitors, 

taken  along  various  legal  paths  as  far  as 
creating  a  public  limited  company. 

In  Britain  the  Industrial  Common 
Ownership  Movement  (ICOM)  has 
worked  on  a  number  of  such  projects, 
raising  tangc  sums  to  fund  environ¬ 
mentally  sound  ideas. 

You  can  also  raise  funds  by  pre-selling 
an  enterprise.  Take  .1  restaurant  as  an 
example.  We  w  ant  to  start  a  cafe,  both  to 
be  a  good  place  ro  eat,  and  to  act  as  a 
focal  point  in  our  community  for  like- 
minded  people  to  meet  and  discuss 
things.  We  do  all  our  sums  and  find  \vc. 
need £20  000  to  get  going.  The  bank  tell 
us  we  can  borrow  £10  000  as  long  as  we 
raise  the  other  half  elsewhere.  Pre-selling 
means  gening  people  to  buy  our 
products  and  services  before  they’re 
ready.  So  we  print  twin  meal  rickets 
worth  £20  each,  redeemable  within  the 
Brer  two  years'  trading-  When  we  sell  five 
hundred,  we've  raised  the  other  hall  ot 
the  cash.  You  can  add  refine  malts  such 
to  giving  a  discount  (make  the  tickets 
Worth  more  than  people  p&Jf)*  but 


however  you  do  it,  the  system  has  two 
great  advantages: 

1  A  proportion  of  people  will  never 
redeem  their  rickets, 

2  If  no-one  will  pre-buy,  then  it’s  likely 

the  project  is  doomed  to  failure.  If  the 

tickets  go  like  hot  cakes,  then  it 

sounds  like  you're  on  ro  a  winner. 

# 

You  have  tested  the  market. 

You  could  probably  sit  dawn  for  half  an 
hour  and  brainstorm  a  list  of  twenty 
other  ways  of  raising  money.  There  is  a 
wide  range  ot’ options  available,  and  no- 
one  need  feel  that  some  worthy  cause  b 
impossible  because  ‘there  isn  t  the 
money'.  There  is  a  grave  shortage  of 
worthwhile  investment  opportunities 
for  people  who  warn  their  money  to  do 
useful  work.  A  proper  business  plan  wfl! 
always  yield  help  in  the  end  it  the 
venture  is  workable.  I  here  is  not  space 
here  to  describe  how  to  make  a  such  a 
plan.  Historical  and  forward  accounts 
need  co  be  combined  with  a  written 
review  of  all  your  resources,  and  planned 
products  and  services,  Enterprise 
agencies  will  help,  and  many  banks  issue 
guidelines  for  good  business  plans. 

Alternatives  to  Money 

Systems  haw  always  existed  which  hv- 
passed  money  New  sophisticated  ones 
are  now*  being  developed.  Barter 

predates  money,  and  it 's  still  possible:  if 
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1  dig  your  garden,  will  you  give  me  halt 
your  crop?  i  he  problem  with  barter  is 
that  it's  one  to  one,  and  the  desirable 
system  of  exchange  isn  t  always  that 
simple. 

How  do  we  work  barter  it  there  arc 
three  or  more  of  us,  each  wanting 
something  from  one  person,  and  having 
something  that  another  different  person 
would  find  useful?  Set  up  a  local 
exchange  trading  system  (LETS)  is  one 
answer. 

This  is  how  an  ideal  situation  works. 
Anyone  can  rrade,  and  can  specify  that 

J  *  ’  C 

they  want  to  be  paid  a  proportion  or 
their  trade  in  either  hard  cash  or  '’green 
pounds,  dollars  etc.  This  enables  people 
to  be  realistic  A  builder,  for  instance, 
could  be  paid  materials  in  ‘real*  money 
and  labour  in  ‘green1  money.  The  green 
money  is  in  a  centrally  administered 


The  first  LETS  started  in  British 
Columbia,  Canada,  when  the 
school  bus  service  was  threatened 
with  closure.  The  response  of  the 
community  was  ro  establish  a 
system  whereby  com  muni  tv 

f  -  J 

trading  provided  ail  the  resources 
necessary  to  provide  and  maintain 
the  bus,  and  pay  the  driver.  Such 
a  simple  nutter  as  not  being  able 
to  get  the  kids  to  school  presented 
a  great  threat  to  the  community 
and  then  helped  establish  its 
integrity. 


account.  UT  do  £100  worth  of  build’ 
work  for  my  neighbour,  he  writes  null 
‘green1  cheque  which  I  ‘bank’  with  rJ 
administrative  office  (which  could  be  J 
another  neighbour’s  kitchen).  Tills  * 
entered  in  both  our  accounts,  hut  not 
directly  connected.  In  other  words 
LETS  owes  me,  and  my  neighbour  otv<a 
LETS. 

The  neighbour  may,  in  rum,  go  baby* 
sitting  for  a  local  doctor,  two  nights  a 
week,  for  which  he  cams  £20  per  week 
all  in  green  money  In  five  weeks 
have  paid  off  my  bill.  The  doctor  turn 
vegetables  at  the  local  greengrocers,  who 
takes  50  per  cent  green  money  She 
spends  £30  a  week  there,  so  she’s  got  to 
rake  £35  a  week  in  'green'  money  just  to 
meet  the  race  of  her  outgoings.  The 
doctor  charges  £20  an  hour  to  private 
patients,  so  she  doesn't  have  to  do  much 
to  pay  off  her  investment,  does  she? 

ITus  is  die  first  problem.  LETS  systems 
soon  uncover  the  gross  difference  in 
earnings  between  various  types  of  work. 
And  indeed  some  people  don’t  like  to 
put  a  price  on  everything  rhey  do.  Tie 
doctor  could  make  the  whole  system 
easier  by  dropping  her  prices,  and  that 1 
exactly  what  happens  where  the  system 
works  -  the  ‘haves’  start  to  see  how  life 

for  the  ‘havc-nors\  and  moderate  their 

demands.  Secondly,  some  people  aa 
spenders  and  then  don’t  feel  they  h^c 
anything  to  trade,  so  they  run  up 
bills.  These  people  ate  short  in  tia  e 
skills,  so  the  system  must  also  develop i 
management  ‘eye*  which  can  spot  ^ 
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situations,  and  offer  trade  skills  training 
to  get  people  out  of  debt.  Everyone  has 
something  useful  to  offer. 

People  who  sell  and  refuse  to  buy  arc 
die  biggest  threat  to  the  system.  They 
build  up  big  balances,  which  at  first 
seems  great,  bui  actually  they’re  freezing 
the  system  by  foiling  to  return  their 
wealth  to  the  community.  Their  capital 
isn't  working.  The  easy  solution  is  to 
charge  interest  on  positive  balances:  5 
per  cent  per  month  should  ensure  we 
don’t  hang  on  to  our  money  too  lorn*. 
The  interest  deducted  goes  to  meet  the 
costs  of  training  and  administration. 
Interest  charged  for  having  money  in  the 
hank:  The  world  turned  upside  down 
for everyone's  good!  There’s  also  a  small 
levy  on  each  transaction  ro  meet  costs. 
The  last  headache  in  the  system  is  the 

-ft- 

administration.  However,  there  are  now 
package  available  tor  micro-computers 
to  run  the  whole  show. 

LEI'S  is  not  the  only  way  of  making 
your  own  money.  Social  Credit  is  an 
older  svs  cm  whereby  the  community 
invests  in  itself  the  power  to  create 

money,  in  much  the  same  wav  as  banks 

# 

have  done.  In  the  Channel  islands,  the 
States  Parliament  of  Guernsey  made  its 

own  money  issue  to  raise  funds  for  the 

# 

provision  of  public  buildings.  This 
meant  that  the  community  paid  far  its 
services  with  money  which  was 
redeemable  against  services  offered  by 

itself. 

T  here  have  been  strong  Social  Credit 
movements  in  New  Zealand  and  Canada 


in  the  past  -  indeed,  British  Columbia 
had  a  Social  Crcdi;  government  at  one 
rime  -  but  all  attempts  at  making  the 
system  work  have  been  undermined  by 
central  governments.  It  awaits  a  stronger 
public  sentiment  that  the  power  to 
create  credit  should  reside  with  the 
community,  not  that  small  section  of 
influence,  the  banks,  before  wc  can 
expect  to  see  a  change  of  heart. 

Risk  Management 

The  best  laid  schemes  o’  mice  an’  men 
Gang  aft  a-glcv  jm 

Robert  Bums  I75V-1 796 

All  these  things  will  be  as  nothing  if  wc 
are  not  prepared  for  the  worst.  Thi>  is 
what  is  meant  hy  risk  management, 
Before  setting  on  any  venture  there  are 
three  measurable  levels  of  consequence* 

1  what  you  would  really  like  to 
happen 

2  whar  would  be  the  least  happy  result 

you  would  lint!  tolerable  (the  break¬ 
even  point)  , 

■t  what  could  really  go  wrong. 

It  is  important  to  plan  for  each  of  these 
three  eventualities. 

A  great  tool  for  this  is  the  ‘no-lon* 
scenario'.  When  the  armies  of  the  world 
train  their  military  leaders,  they  give 
them  no-win  scenarios  -  how  will  they 
react  when  everything  goes  wrong? 
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Reverse*  rhe  piv iccss,  by  listing  everything 
that  can  go  wrong,  and  then  ask  yourself 
‘If  such-and-such  happens,  wfaarwiU  be 
the  benefits?’  No  matter  how  dire  the 
consequence  there  is  always  some 
benefit,  even  if  it  is  to  have  learnt  never 
to  do  hat  tiling  again.  The  things  that 
do  go  wrong  are  often  not  w  hat  you 
expect,  but  by  looking  failure  and  fear  in 
rhe  face  in  this  way,  in  advance  of  taking 
action,  you  are  much  more  calmly  able 
to  deal  with  set-backs,  and  also  to  feel  a 
measurable  success  at  the  end  of  the  dav. 

The  advantage  of  knowing  your  break¬ 
even  point  (where  expenditure  and 
income  match)  is  that  once  you  know 
you  are  past  this  point,  everything  is  a 
success  You  know  you  have  succeeded, 
now  it’s  just  a  question  of  ‘how  well?* 
The  other  advantage  of  this  measure  is  it 
gives  you  a  first  target.  ‘This  is  how  well 
I  have  to  do  to  be  OK-  Anything  better 


than  this  is  great!'  You  should  also 
what  you  really  want,  because  other* 
you  will  never  have  the  ultimate  to  * 
fiir  m  life.  As  life  is  full  of  failure,  the  *** 
ro  get  what  you’ll  be  happy  with 
demand  the  Earth. 


If  you  can  make  one  heap  of  all  your 
winnings 

And  risk  it  on  one  turn  ofpitth- 
and-toss. 

And  lose,  and  start  again  at  your 


And  never  breathe  a  wford  about  your 

loss.  '  ~ 

Rudyard  Kipling  1865-1936 


.  .  die  chances  arc  you  ’re 


"Know  thyself  (Anon.  c500  BQ  would 
be  a  better  stricture,  and  one  winch  uv 


shall  now  undertake  .  .  . 


4  making  a  personal 

STOCKTAKE  —  ARE  YOUR 

best  asset 


our  success  in  meeting  our  personal  needs  and  creating  a  surplus  to  share 
with  others  is  crucially  dependent  on  knowledge  and  faith  in  our  own 
ability. 


information  to  the  managers  of  the 


i  and  many  others,  known  anti 
unknown  to  me,  call  upon  you: 

To  celebrate  our  joint  power  to 
provide  all  human  being;  with  the 
liKxi,  clothing  and  shelter  they  need 
to  delight  in  living. 

To  discover,  together  with  us,  what 
wc  must  do  to  use  mankind’s  power 
to  create  the  humanity,  the  dignity 
and  the  joyful  ness  of  each  one  of  us. 

To  be  responsibly  aware  of  your 
personal  ability1  to  express  your  true 
feelings  and  to  gather  us  together  in 
their  expression. 

Ivan  lllich  1967 


You 

n  stocktake  is  made  when  a  business 

,!nK  to  know  how  much  its  worth, 
'dtich  it  has  to  do  every  so  often  to 

5at,sh’  the  accountants  arid  the  tax 
autiinritics  1  his  also  gives  valuable 


enterprise,  telling  them  what  they  have 
in  store.  It  also  tells  them  hem  much  of 
their  capita'  is  tied  up  in  stock,  and  gives 
them  a  chance  to  review  whether  it’s 
douig  useful  work  or  nor.  Too  much 
stock,  and  they  can't  move  in  the 

■r  f  4 

warehouse,  and  they  can’t  pay  the  bills 
Too  little,  and  they  have  nothing  to  trade 

with .  I 

We’re  going  to  do  the  same  thing  now, 
but  rum  the  spotlight  on  ourselves.  In 
a  world  where  it  's  scientific  to  be  critical, 
very  few  of  u.s  grow  up  with  a  real 
understanding  of  our  worth. 
Consequently,  the  world  is  largely 
peopled  by  individuals  who  do  not 
believe  in  their  own  capacity  to  aflecr  the 
future  of  the  planet.  In  (tabiy  there  arc 
only  individuals  like  ourselves.  no 
supermen  and  women  lurking  m 
corridors  of  power  with  vast  braim 
dwarfine  the  rest  of  us  mere  mortals. 
We  arc  the  best  people  to  decide  our 
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Change  is  Dangerous 

The  acceleration  of  change  docs  no 
merely  buflet  industries  or  nations, 
is  a  concrete  force  that  reaches  deep 
into  our  peisonal  lives,  compels  us  to 
let  out  no,  roles,  and  confomts  us 
with  the  danger  of  a  new  and 
powerfully  upsetting  psychological 

disease. 

Alvin  "Ibffler  1970 
There  arc  many  tools  to  help  us.  Here 

an:  a  few-  I  recommend.  After  Freud 
came  psychoanalysts,  an  inexact  science 

ar  the  best  of  times.  In  the  early  1960s 
a  new  school  of  thought  formed  around 
Eric  Berne  in  die  United  States,  dealing 
in  ‘Transactional  Analysis .  Berne  s  book 

Gattus  PtopU  Pkiv  and  Thomas  A  Hams 
book  Vm  OK  -  Ton  'rc  OK  were  both 
international  best  sellers  (read  them  if 
you  want  to  know  more).  The  essence  of 
T.A.’  is  that  our  characters  are  very 
much  decided  in  the  first  five  years  of  our 
lives,  and  they  consist  of  three  parts, 
Parent,  Adult,  Child.  The  words  have 
very  specific  meanings  in  this  context. 

Your  Parent  is  the  stored  memory  of  all 
your  early  authoritarian  experience,  and 
leads  you  to  repeat  patterns  of  managing 
you  self  and  others  which  were  practised 
on  you  Your  Child  is  largely  non-verbal 
and  records  the  feelings  of  early  lift. 
Repeat  situations  may  bring  up  strung 
feelings  in  later  life  based  on  infant 
experiences.  Your  Adult  develops  from 
the  firsr  year  on,  as  your  own  ability  to 


interpret  experience  and  make  conscious 
decisions.  All  three  aspects  are  vital  to 

managing  our  lives.  We  release  our  Child 

when  we  play  and  have  light-hearted 
rim,  and  when  wean:  curious  about  new 
possibilities,  as  much  as  when  wc 
frightened  by  situations  we  cannot 
control.  We  need  our  Parent  to  protcu 
us  from  danger  {‘Don’t  step  in  front  of 
moving  traffic!’),  as  well  as  to  guide  us 
in  situations  where  wc  need  to  cake 
charge.  Wc  need  our  Adult  to  make  us 
individual  and  inform  our  judgements. 

It’s  a  very  important  concept  to 
understand  that  our  needs  are  being  met 
on  each  of  these  levels.  [Understanding 
these  different  aspects  of  ourselves  can 
help  us  see  where  we’re  vulnerable  and 
where  we’re  strong,  and  plan 
accordingly. 

Co-counselling  is  another  healing 
process  which  recognises  that  our 
natural  clear  intelligence  can  become 
clouded  by  hurt,  ‘since  human  beings 
do  not  think  in  a  sensible,  rational  way 
while  they  are  being  hurt’  (quotations 
from  Ptindnmenals  of  Co~Connst'llitig 
Manual),  ft  encourages  participants  to 
‘re-evaluate’  their  experience  and  to 
release  their  pent-up  ‘discharge’  over 
subjects  that  cloud  their  thinking 


shaking,  and  shouting  are  all  ways  i 
which  human  being;  ‘release  £hf 
tensions  which  the  experience  of  hurt 
placed  upon  them1.  When  this  process  is 
understood  we  start  to  welcome  these 
discharges  of  emotion  as  signs  diat  "c  °r 


- 

f 

Y 


another  person  are  clearing  our  minds  of 
past  hun  to  find  intelligent  solutions  to 
present  situations. 


If  the  relationship  between  two 
people  can  be  made  more  creative, 
fulfilling  and  free  of  lean  then  it 
follows  that  this  enn  work  for  two 
relationships,  or  three  or  one 
hundred,  or,  we  arc  convinced,  for 
relationships  that  affect  entire  social 
groups,  even  nations.  The  problems 
of  the  world  -  and  they7  are 
chronicled  daily  in  headlines  of 
violence  and  despair  -  essentially  arc 
the  problems  of  individuals.  If  the 
individuals  can  change,  the  course  of 
the  world  can  change.  This  is  hope 
Worth  sustaining, 

Thomas  A.  Mams  1967 


making  a  personal  stocktake 

This  manual  is  not  an  attempt  to  help 
people  ‘find  themselves’,  but  it  is 
inevitable  that  anyone  who  chooses 
radical  Permaculrurc  solutions  to 
designing  the  community  in  which  they 
live  will  have  to  deal  with  discharge 
brought  on  by  change.  People  arc  in 
general  very'  unhappy'  about  money',  . 
ownership,  power,  and  great  changes  to 
their  patterns  ol  living.  I  his  is  as  true  of 
people  with  plenty  of  money7  and 
possessions  as  it  is  of  poor  people  Jt‘$ 
important  that  as  individuals  we  are 
ready  to  separate  our  discharge  from  the 
reality'  of  our  ability1  to  act  as  warm, 
intelligent,  loving  human  beings.  To 
deal  with  the  stressful  process  of  change, 
we  need,  as  individuals,  to  be  prepared. 

Your  Skills 

This  is  an  exercise  tor  which  it’s  worth 
getting  a  very  big  sheet  of  paper  ready, 
and  some  bold  writing  implements  will 
help.  YVc’rc  going  K>  make  a  list  by 
‘brainstorming’.  That  is,  don’t  worry 
about  whether  your  thoughts  are  true  or 
not  -  just  write  them  down.  There  arc 
many  blocks  to  thinking  creatively. 
Removing  self-censorship  is  die  starting 
point  of  unleashing  our  creativity  Nov. 
write  on  the  piece  of  paper  all  your  own 
skills  -  nothing  is  too  silly  or 
unimportant.  Don’t  dismiss  anything 
because  you  ‘don’t  do  it  very  well. 
Millions  of  people  arc  great  cooks  - 
even  if  very  few  gc:  n>p  ratings  in  French 

restaurant  guides! 

KhP 
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I  Feel  free  to  discharge  like  crazy  while 
you  do  it:  giggling,  screaming,  getting 
angry  may  all  be  very  appropriate 
responses  to  recognising  thar  we  arc 
highly  skilled  people,  no  matter  what 
wc'vc  been  told  by  the  conventional 
educational  models,  our  parents,  the 
boss,  our  partner .  .  -  or  even  ourselves. 

What  did  you  get  on  your  list? 

Docs  it  include  your  language  skills? 
Docs  the  list  include  your  domestic 
skills:  cleaning,  cooking,  organising, 
sewing?  Do  people  skills  feature:  child¬ 
care-,  good  listener,  like  explaining 
things,  loyal  friend,  good  grand¬ 
daughter.  and  so  on? 

Have  you  included  numeracy'?  Being 
able  to  count  is  one  level,  being  a 
qualified  accountant  is  another,  but 

thcv’re  all  skills.  What  business  skills  did 

* 

vou  list?  In  most  households  someone 

4 

does  the  shopping  every  week  year  in, 
year  out,  and  develops  a  keen  eye  tor 
prices  and  the  skills  of  dealing  with 
suppliers,  as  well  as  managing  a  budget 
which  is  never  quite  large  enough  lor  the 
demands  made  on  it.  We  all  learn  sales 
skills  to  some  degree  or  other. 

What  manual  skills  did  you  list?  There 
arc  the  th  ugs  in  which  you've  trained, 
and  then  the  skills  you’ve  acquired 
through  having  to  do  a  certain  job.  That 
might  be  anything  from  cycle 
maintenance  to  carpentry',  digging 

through  to  building  micro-circuits. 

Then  there’s  the  whole  area  of 
knowledge.  Vou  know'  something  about 
rtianv  different  areas  of  life,  even  if 

JT 


Take  a  little  while  to  admire  haw 
skilled  you  are. 


you've  never  ‘done’  the  thing  to  which 
it  refers.  That  will  include  the  natui 
world  and  the  way  it  functions,  basic 
sdenee  and  technology,  and  any  array  of 
amazing  tacts  and  practices, 

I  hope  you  didn’t  forget  yim 
emotional  skills;  your  sense  of  humour 
your  loving  nature,  your  ability  to 
protect  when  necessary,  and  so  on. 

Your  Needs 

Make  another  list,  and  this  rime  include 
what  you  need  in  life.  Remember  that 

m 

we  have  physical  and  emotional  needs, 
and  that  she  latter  can  be  as  real  and  as 
important  as  the  former. 

Food,  drink,  shelter,  clothing,  com¬ 
panionship,  learning,  love,  respect, 
useful  work,  warmth,  and  so  on.  Don’t 
be  afraid  to  be  marc  specific.  If  you  and 
your  family  need  a  three  bedroom  house 
within  walking  distance  of  all  amenities 
with  central  heating  and  a  fine  view, 
then  put  that.  You  know  what  your 
needs  arc,  and  no-one  else  does. 

Your  Physical  Assets 

lb  help  you  meet  your  needs  there  an* 
also  the  physical  assets  which  )oU 


6n 


possess,  or  to  which  you  have  access. 
This  includes  personal  possessions,  such 
as  home,  garden,  car,  as  well  as  personal 
assets,  such  as  two  strong  arms,  good 

eyesights  and  so  on  - 

Include  here  all  the  land  access  you 
have,  rented  as  well  as  owned,  and  the 
tools  of  trade  which  you  can  use. 
Remember  it’s  immaterial  whether  you 
‘own’  everything  in  this  list.  If  there’s  a 
welding  set  in  the  community  work¬ 
shops,  and  you’re  free  to  use  it,  then  it’s 
a  physical  asset.  Everyone  immediately 
has  any  available  public  library'  network 
at  their  disposal,  so  their  book  resources 
arc  huge. 


MAKING  A  PERSONA i .  STOC KTAKE 

Possible  Co-operators 

Society  is  a  co-operative  existence.  There 
may  be  things  you  need  in  life  which 
aren’t  provided  by  your  personal 
resources,  be  they  skills  or  physical 
assets.  One  of  the  saving  graces  is  that 
there  are  others  who  can  help  Neigh¬ 
bours,  relatives,  the  like-minded  person 
that  you  find  by  chance  meeting  -  all  arc 
a  rich  potential  source  of  co-visionaries, 
It’s  often  the  ease  that  lift-long  friends 
reveal  their  unbearable  defects  to  you 
when  engaged  on  your  first  combined 
venture.  What  has  actually  happened  is 
that  you  have  changed  your  expectations 


8  We  all  survive  by  having 


useful  relationships  with  many  individuals. 
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of  cadi  other,  and  that  the  new  role  does 
not  fit  the  old  admired  virtues*  Strangers 
can  he  entirely  free  of  these  prejudices  ill 
each  direction.  Do  nor  discount  any 
avenue  for  help. 


Any  Shortfall? 


At  the  end  of  all  this  list  making  you  will 
find  out  what  you  want,  what  you  need, 

and  any  shortfall  between  the  two.  Do 

* 

rhe  sum  now,  and  see  how  it  works  out. 
This  is  what  stocktaking  is  a 11  about  -  a 
realistic  appraisal  of  w  here  you  arc  now. 


Any  Surplus? 


The  other  probability  is  that  you  h 
some  things  in  surplus.  They  may  ^ 

many  forms,  from  possession  acqui  ' 

earlier  in  life,  which  have  lost  their 
importance  as  your  values  (and  Wa^ 

size)  have  changed,  to  persona]  skills 
which  you  fi-el  arc  under-used.  Maybe 
your  own  garden  is  completely  under 
control  and  you’d  like  to  take  two  h0U| * 
,1  week  to  look  alter  someone  else’s 
Maybe  your  sense  of  vision,  good 
humour  and  incredible  range  of  skills  is 
just  looking  for  some  worthy  com¬ 
munity  that  needs  developing.  If  so,  it 
starts  at  your  doorstep 


5  LOOKING  AT  NATURE 

Understanding  how  the  physical  world  is  patterned  is  essential  in  getting 
the  planet’s  energies  to  work  for  us 


Physical  Patterns 


All  living  tilings  belong  to  an  endless 
tood  chain;  all  live  by  feeding  on 
something  and  die  at  the  hand  of 
something  else.  This  is  the  proper 
order  of  living  nature.  Matter  and 
energy  on  the  earth’s  surface  arc  also 
in  a  constant  sure  of  flux,  passing 
through  continuous  cycles  without 
birth  or  death.  Such  »s  the  true  image 
of  the  universe  .  .  .  This  must  nor  be 
seen  as  a  world  of  intense  compet¬ 
ition  for  survival,  or  ol  the  strong 
eating  the  weak,  bur  as  a  united 
family  of  many  members  that  live 
together  in  a  single  harmony. 

Masanobu  Fukuoka  1985 


ro  practice  Pefmaculturc  well  it  is  nor 
necessary  to  store  a  vast  quantity  effects. 
It  b  better  to  understand  underlying 
patterns.  Hus  gives  much  more 


flexibility,  for  rather  than  know  the 
specific  remedy  for  each  and  every 
situation,  the  elements  of  man  v  different 

f 

situations  can  be  easily  adapted  to  a 
pattern  we  know  to  be  worth  repeating. 
Observation  show's  us  thar  the  Earth 


never  stores  energy  in  living  matter  in 
straight  lines.  The  natural  flow  o'  all 
energy  is  in  curves.  Trees  which  grow 
apparcndy  straight  have  gentle  tapering 
curves  of  form .  and  spiral  in  the  grain. 
It’s  the  same  with  sunflower  seeds  tin 
the  head  of  the  flower.  And  galaxies, 
shorelines  and  muscles. 

This  cyclical  diameter  underlies  all 
natural  energy  flows  and  is  part  of  the 
constancy  of  the  Earth’s  corporate  life. 
Living  organisms  flourish ,  nor  as 
individuals,  but  as  elements  in  this  flow, 
which  is  planer-wide  and  of  manifold 
variety  To  relearn  our  place  on  the 
planet,  not  as  masters,  but  as  a  life • 
sustaining  component,  we  need  to  study 
and  emulate  the  physical  patterns  ot 


nature. 
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The  Core  Mode] 


The  core  model  offers  a  template  on 
which  the  variety  of  natural  shapes  in  a 
sccminglv  simple  object  can  be  seen  to 
be  marvellous.  Take  an  apple  core,  and 
imagine  it  seen  from  different  angles.  If 
it  were  sliced  from  top  to  bottom,  we 
would  have  a  set  of  concentric  circles. 
Cut  at  one  angle,  it  makes  a  parabola. 
Draw  round  it  while  moving  upwards, 
and  you  make  two  spirals, 

This  shape  is  a  useful  one  to  bear  in 
mind  when  looking  at  living  objects. 
Ask  twenty  people  to  draw  a  tree.  How 
mam  will  draw  a  rrunk  with  leaves  on? 

I 

Yet  a  t  ree  has  all  the  characteristics  of  the 
core  model .  having  roots  which  occupy 


f  .  .  ,  r . —  reminds  us  (l 

look  beyond  what  we  can  sec  to  « 

whole  of  life. 


Wind  and  Water  Patterns 

Wc  know  that  the  power  of  wind  and 
water  is  immense.  They  have  eroded  and 
remade  the  rocks  of  our  biosphere  many 
times  over.  And  yet  in  one  sense  they  arc 
very  gentle  cnuigies,  tending  togp  round 
things,  rather  chan  through  them.  They 
do  this  in  distinct  and  predictable 
patterns.  All  the  patterns  of  nature  can 
be  seen  ar  both  the  "macro'  (large  scale, 
level  and  the  "micro7  (small  scale  or  fool) 
level. 

Macro  movements  of  wind  and  water 
make  up  the  weather.  Cool  climates  van 
from  continental  to  maritime.  Nearer 
the  centres  of  large  land  masses  the 
temperature  reaches  greater  extremes  nf 
coldness  in  winter,  and  heat  in  summer. 
Nearer  the  seaboard  the  dimate  re 
moderated  by  i  he  effects  or  the  sea  as  i 

m 

great  heat  store  in  winter  and  cool  store 
in  summer,  so  the  range  of  temperature 
is  less.  Maritime  influence  extends 
further  inland  on  coasts  which  face 
prevailing  wind  directions.  These  coasts 
also  tend  to  be  wetter,  as  more  moisture 
is  brought  inland  and  precipitated  fr°nl 
evaporation  over  the  sea. 

Living  in  a  temperate  climate  is  a  gre31 
joy,  Wc  see  such  huge  variations  i[! 
colour  and  lexrunc  of  the  landscape.?  c 
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L-mi  of  winter  gives  us  the  ground  nearly 
bait*,  high  summer,  a  lush  humidity,  and 
autumn  the  very  special  smells  and 
colours  ot  deciduous  flora,  and  an  earth 
reclaiming  nutrients  for  the  next 
growing  season.  In  spi  nig  new  buds 
push  up  through  earth  and  bark  and 
there  is  promise  of  the  whole  cycle 
repeating.  What  drives  this  cycle? 

» Climate  is  historically  predictable 
because  the  Earth  has  constant  wind 
patterns.  The  globe  hears  unevenly. 
Since  the  molecules  of  anything  warm 
tend  to  expand,  the  substance  becomes 
less  dense.  Warm  air  is  less  dense  than 
cold  air,  and  so  difrrcnces  ol  air  pressure 
are  caused.  The  air  moves  as  wind  from 
high  pressure  ro  low  i*> assure  regions. 
Between  40  and  60  degrees  North  or 
South  of  the  equator,  which  means  the 
majority  of  the  habitable  cool  lands  of 
the  Earth,  the  pressure  is  predominantly 
low,  drawing  warm  winds  from  the  sun 
side,  and  cold  winds  from  the  shade  side. 
Polar  and  equatorial  regions  tend  to  be 
at  higher  pressure,  and  so  their  prevailing 
winds  blow  away  to  the  temperate  areas. 
Tie  cycle  is  main  tamed  by  air  warmed  in 
the  tropics  mine  and  being  taken  at  high 
altitudes  to  hill,  cooled,  over  the  poles, 
and  (warmer)  at  around  30  degrees 
North  and  South  (the  Horse  or  desert 
latitudes) . 

The  rotation  of  the  Birth  afreets  the 
pattern.  The  prevailing  winds  in  the 
Northern  hemisphere  temperate  zones 
are  South-westerly*  and  in  the  Southern 
hemisphere.  North-easterly.  In  the 


Northern  hemisphere  West  coasts  are 
comparatively  wet,  and  East  coasts  dry, 
and  the  reverse  in  the  Southern 
hemisphere.  Where  warm  equatorial  air 
and  cold  polar  air  meet,  depressions 
form,  bringing  changeable  stormy 
weather. 

Local  geography  distorts  this  overall 
pattern.  Mountains  and  valleys  divert 
airflows  and  cause  moist  air  to  rise  in 
some  localities,  releasing  rain,  and  thus 
making  less  rainfall  in  areas  in  the  rain 
shadow^*  of  these  high  rainfall  areas. 

jm 

Lame  land  masses  increase  extremes  ot 
climate  by  holding  large  low-pressure  air 
masses  in  summer,  and  high-pressure 
masses  in  winter.  This  gives  rise  to  the 
characteristic  constant  chilly  winds  of 
•meat  plains  in  winter*  and  their  short  hot 
summer  growing  seasons  which  are  so 
productive  of  heat-loving  ctoj>s*  like 
maize  and  tomatoes. 
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the  perm aculture  way - 

( in  the  micro-scale,  water  or  air  flow 
over  and  through  the  landscape.  At  low 
velocity  there  is  little  friction,  and 
therefore  the  patterns  of  flow  mould 
gently  round  any  obstruction .  As  speed 

increases  eddies  form  in  the  leeward  of 

* 

the  obstacle,  where  circulation  occurs  m 
an  area  of  lower  pressure.  At  greater 
velocity  these  eddies  are  'cast  into  a 
stream  flow,  making  repeared  turbulent 
patterns.  This  matters  because  air  or 

water  behind  a  shelter  can  be  very 

,  . 

turbulent.  At  torrential  speed  the 
patterns  disintegrate,  drawing  the  stream 
closer  in  to  the  obtruding  bod}'  and 
storing  highly  turbulent  flow  in  the 
leeward . 


Microclimates 


We  may  have  an  overall  climatic 
reference  for  a  site,  yet  the  detail  of  the 
site  may  alter  the  general  climate  to  cause 
especially  warm,  cold,  still,  or  windy 
areas.  It  is  essential  in  any  circumstance 
to  know  the  location  and  how  it 
functions  through  all  the  seasons  in 
relation  to  its  surrounding  environment 
before  applying  a  generalised  solution. 

Sun  Sectors 

The  sun  rises  m  the  East  and  sets  in  the 
West  only  in  poetry  and  on  two  dan  of 
the  year  in  cool  latitudes.  The  rest  of  the 
rime  ti  change  its  relative  position  daily 

m 


.  "  .  ”  aQgle  arrJUn , 

it.  So  rn  midsummer  wc  have  thc  i  na 
day  and  in  midwinter  thc  shone^”?* 
The  nearer  thc  pole  you  live,  the 
arc  thc  extremes.  4  U 


The  extremes  are  more  noticeable 
the  Northern  hemisphere  because 

land  masses  extend  nearer  the  iw  C 


Tierra  del  Fuego,  thc  renowned  spot  far 
inhospitable  climate  and  last  landfall  fa 
South  America,  is  only  at  the  equivalent 
latitude  to  Moscow,  Newcastle 
(England)  or  Edmonton  (Canada).  The 
southernmost  town  in  New  Zealand 
would  be  i  he  same  latitude  as  central 


France  or  Toronto  in  thc  Northern 
hemisphere. 


Whenever  you  arc,  you  can  manage  the 
sun  sector  most  effectively  by  measuring 
it.  Work  out  where  the  sun  rises  and  sen 
at  midsummer,  and  thc  same  for 


midwinter.  Your  best  growing  land  will 
be  in  the  area  that  receives  foil  sun  all 


growing  season.  The  areas  that  only  haw 
partial  sun  will  favour  shade  tolerant 
crops,  lo  achieve  a  high  level  of  solar 
gain  in  a  building,  position  it  what 
receives  sunlight  throughout  tilt 
seasons,  not  just  in  midsummer.  Thu 
docs  mean  knowing  your  site  well. 

Shade  measurements  for  proposal 
structures  or  trees  can  be  measured  fa 
holding  a  tall  pole,  and  measuring  tlif 
shadow'  cast.  There  arc  also  solar  chart*, 
and  instruments  through  which  to  view 
solar  effects.  Better  still,  visit  your  lu^ 
planetarium  and  ask  for  a  demons^ 
tion!  Also  take  into  account  thc  diffo*11 
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zenith  of  the  sun,  that  is  its  high  point, 
which  is  rouglUy  at  noon  (depending  <  in 
vour  time  zone).  This  is  important 
because  it  affects  angles  of  reflection,  and 
means  that  neighbouring  features,  such 
as  hills,  houses  and  trees  may  shade  your 
building  in  winter  when  the  sun  is  lower, 
alrhough  they  don’t  in  summer.  Most 
people  house-hum  tn  the  warm  weather. 
You  learn  much  more  of  a  site’s  limit¬ 
ations  seeing  it  in  mid-winter 

Spirals  and  Flows 

The  flowing  nature  of  natural  energies 
should  be  observed  and  used  for  its 
beneficial  characteristics.  Gardens  which 
flow  with  the  landscape  have  a  special 
quality  to  them,  which  is  partly  to  do 
with  their  abundant  nature.  Straight  line 
growing  achieves  lower  productivity 
within  a  given  area.  Spirals,  in  particular, 
maximise  the  useful  area  for  yield  by 
offering  increased  ‘edge’  effect  and  many 
more  micro-climates,  and  therefore 
more  possibilities  for  variety  than 
rectangular  shapes. 

Natural  shapes  also  have  interesting 
effects  as  regards  tessellation .  This  is  the 
ability  to  produce  shapes  which  fit  well 
together  (from  the  Latin  tor  tiles  ),  and 
can  be  seen  in  snakeskin*  dried  mud,  tree 
bark,  seed  heads,  rock  formations  and 
leaf  structures.  It  appears  that  rhe 
evolution  of  tessellated  shapes  Has  come 
about  to  enable  efficient  energy  flows  to 
lake  place  within  organisms.  This  is 
worth  repeating  in  human  constructs. 
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Biotechnics 

This  is  a  catch-all  term  to  include  a  wide 
range  of  techniques  which  are  observed 
from  nature  and  duplicated  in  human 
systems.  At  this  point  we  often  reach 
conclusions  which  arc  not  ‘provable’  in 
laboratories.  Ii  is  nut  proposed  in 
Pcrmaculrure  that  one  must  believe 
anything  improvable,  hut  there  is  strong 
evidence  to  suggest  that  there  arc  many 
subtle  energies  in  the  life  of  the  planet 
which  we  do  not  fully  understand  If 

'■i 

observation  shows  any  of  these  energy 
patterns  benefit  yields,  then  we  should 
surely  use  them.  fl| 

The  first  area  we  should  consider  e  the 
influence  of  the  moon  on  our  planet. 
‘The  watery  star1,  as  Shakespeare  called 
it,  has  a  measurable  influence  on  our 
seas,  causing  (through  its  gravitational 
pull)  the  variation  of  tides  Ijcss  well- 
known  is  the  measured  effect  on  the 
land,  where  it  has  been  proved  in  large 
land  masses  (such  as  North  America! 
that  the  land  also  rises  and  (alb  with  die 
movements  of  the  Moon  relative  to  die 
Earth.  Tile  menstrual  :  -ie  in  women 
(during  which  the  water  content  of  the 
body  rises  and  rails)  often  phases  with 
the  moon.  Scientific  proof  is  now  being 
obtained  that  the  same  applies  to  plants 
Crop  yields  cut  at  full  moon  and  high 
tide  arc  higher  than  otherwise 
It  is  well  known  in  some  cultures  that 
trees  cut  at  the  full  moon  have  a  higher 
water  content.  Many  peasant  agri¬ 
cultures  hove  long  worked  on  planting 
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and  harvesting  crops  in  sequence  with 
lunar  effects.  Etudolph  Steiner,  founder 
of  the  Anthmposophical  movement, 
was  asked  to  lecture  on  agriculture  and 
in  192  3  proposed  a  system  of  growing 
now  known  as  biodynamics.  He  implied 
that  yield  could  be  improved  by 
developing  consciousness  of  lunar  and 
cosmic  cycles. 

Since  one  knows  instinctively  when 

* 

one  is  in  the  presence  of  a  powerful 
personality,  or  one’s  neighbour  is  in  a 
‘prickly  mood',  we  can  take  it  that  we 
still  have  i  ntact  our  primaeval  ability  to 
sense  messages  from  the  Earth  and  its 


Amongst  the  various  areas  of 
geomanev  which  been  proven  to 
work  over  time  is  the  dowser’s  art. 

,  Dowsers  have  an  ability  to  sense 
energy  from  the  earth  through 
their  bodies,  directly  or  through 
dowsing  rods.  The  finding  of  water 
for  wells  is  one  of  the  most  useful 
outputs  of  this  technique.  The 
evidence  I  have  seen  is  thar 

,  dowsing  is  Icamable,  rather  than  a 
*gifr’.  h  is  also  used  by  some 
people  in  discovering  lines  of 
power  in  the  landscape  (ley  lines’) 
and  for  contra- in  diet  ting  some 
sites  as  having  'bad  energy’.  In 
Chinese  practice  the  arts  of  Ibuf- 
sbui  tfebtc  to  the  appropriate 

|  placing  of ‘settlements  through  this 
technique. 


living  structure.  In  time  wc  m  , 
relearning  the  skills  of  i '  Va!llt 

UI  UStClll 

intuitively  to  these  patterns 
they  tell  us.  d 


v/hat 


Going  With  the  Flow 

An  early  pattern  to  appreciate  is  ,n 
with  the  flow.  Much  energy  Can  W 
consumed  in  Hghting  natural  feit*' 
taming  the  elements,  persuading 
Others  to  our  point  of  view,  when  in 
practice  there  is  plenty  to  be  done  going 
with  the  prevalent  direction.  Wc  may 
achieve  much  more  bv  finding  like- 
minded  souls  with  whom  to  travel,  than 
in  attempting  to  convert  others. 

In  any  circumstance  it  is  possible  to 
find  options  which,  like  Judo  or  Aikido, 
dissipate  the  energy  of  a  predator,  rather 
than  reducing  our  own  energy'  by  direct 
conflict.  This  is  whv  trees  bend  in  the 

D“"~  m 

wind,  and  survive.  The  best  windbreak 
is  the  one  which  lets  the  wind  through, 
slowing  its  destructive  power,  not  the 
one  which  seeks  to  stop  it  dead, 


Edge  and  Eco  tones 


0 

r 


Eco  tones  arc  the  mccti 
areas  of  neighbouring  types  of  ecology- 
All  patterns  of  occupation  or  behaviour 
have  edges,  and  they  offer  a  particular!) 
rich  environment.  This  is  because  the 
edge  of  anything  is  especially  rich  hi 
species,  supporting  plants,  animals  at)4 


I  CORING  AT  NATURE 


activities  from  both  its  neighbouring 
areas.  and  also  the  species  and  activities 
which  only  take  place  in  that  special 
zone. 

Thus  a  woodland  edge  may  have 
canopy  trees  (e.g.  oak,  bccch)  from 
within  i  he  forest,  and  all  the  edge  species 
which  favour  the  greater  light  of  the 
perimeter  (c.g.  currants,  birches,  alder 
buckthorn  and  so  on) .  There  will  also  be 
some  of  the  species  of  neighbouring 
grassland  or  wetland.  Here,  for  instance, 
Brimstone  butterflies  lay  their  eggs  on 
the  alder  buckthorn,  and  burrow-living 
animals  favour  the  site  for  the  range  of 
feeding  opportunities  and  protection 
which  it  offers. 


Maximise  Edge 

We  can  maximise  productivity  by 
increasing  edge.  A  round  pond  has  the 
least  edge  possible  for  the  given  area.  A 
square  pond  has  slightly  more.  A  wavy 
edge  can  double  the  edge  length, 
whereas  a  spiral-shaped  pond  could  have 
ten  times  the  edge  length  -  and  all  for 
the  same  surface  area  of  water. 

We  also  need  to  increase  edge  between 
our  different  activities.  When  different 
trades,  professions  and  caring  skill* 
operate  in  isolation  we  lose  the 
opportunity  of  learning  from  each  other. 
‘Skills  cross-ovcri  can  do  much  to 
enhance  our  knowledge  by  giving  new 
techniques  from  one  discipline  to 
another,  and  also  by  giving  us  a  greater 


REMAP  is  a  project  where 
engineers  and  designers  offer  their 
skills  to  work  with  healrh  care 
specialists  in  finding  technical 
solutions  for  people  with  dis¬ 
abilities.  Equipment  is  constructed 
to  help  with  specific  difficulties 
tailored  to  the  individual. 


understanding  of  our  indebtedness  to 
the  work  of  others,  as  well  is  seeing  more 
of  the  beneficial  consequences  of  our 
own  output. 

Edges  operate  physically  on  the 
horizontal  plane,  but  also  vertically 
through  buildings  and  woodland,  as 
well  as  through  time.  Birds  singing  ai 
dawn  and  dusk  arc  a  beautiful  reminder 
of  how  the  edge  between  day  and  night 
is  a  special  time  for  feeding  and  axial 
functions.  These  temporal  boundaries 
occur  many  times  each  day  for  different 
reasons,  and  also  in  a  compelling  rhythm 
through  the  seasons. 


Niches 

Nature  uses  these  variations  of  time, 
light,  space  and  climate  ti>  foil  advantage 
by  providing  species  and  functions  to 
suit  all  these  various  changes  in  the 

environment. 

There  is  some  woodland  in  my  garden. 
As  1  write  the  trees  are  all  bare,  just 
coming  into  bud.  and  the  snowdrops 
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have,  as  usual,  been  the  first  life  to  break 
tjic  soil.  As  their  flowers  lade,  wild  girlie 
w  ill  emerge,  followed  by  garlic  mustard 
and  daflbdils.  Orange-tip  butterflies  will 
reed  on  rhe  girlie  mustard  as  the 
bluebells  emerge  and  be  gone  before  the 
butterbur  breaks  out  with  its  dinner- 
plate  leaves  to  shade  out  the  low  growing 
plants  rill  autumn.  As  the  trees  come 
into  full  leaf,  nettles  and  comfrey  will 
flourish  in  the  shade,  and  the  new  shoots 
of  blackbenies  will  twine  up  the  trees  to 
provide  fruit  in  the  autumn. 

Through  all  of  this  is  a  constant 
interchange  of  animal  and  bird  species, 
not  competing,  but  using  the  space  in  a 
complementary  way.  Rabbits  and 
pheasants  graze  rhe  lawn  ar  different 
times.  Rodents  come  out  at  night.  Some 
creatures,  such  as  wagtails,  are  seasonal 
v  isitors.  In  spring  the  bluedts  feed  off 
spiders'  webs  in  the  windows.  Daily  and 
seasonally  there  are  exeat  variations  in 

f  v 

space  usage  enabling  bats,  cats,  rats  and 
the  whole  range  of  fauna  to  find  a  space, 
although  ostensibly  many  of  the  species 
arc  mutually  exclusive. 

Etch  has  its  niche,  and  reminds  us  that 
we  ear  design  human  needs  to  be 
accommodated  in  niches  in  nature  in  the 
same  way,  without  having  to  eradicate 
the  rest  of  life’s  profusion. 

Predators 

Any  system  needs  predators.  Tradition¬ 
ally  they  have  a  very  bad  reputation  - 


just  took  at  the  fox!  Without  thCfn  , 
system  would  simply  grow  Unhin  ' 

to  the  exclusion  «f  all  other  life, 
would  be  a  true  ecological  disaster  a 
more  dispassionate  definition  „• 

predators,  and  the  one  we  shall  use  lu  - 
is  that  a  predator  is  anything  whbi 

i  .  . ,  -  ^  1 1  * 1  - 

reduces  yield. 

-  s 

If,  in  managing  a  system  over  a  period 
of  time,  wc  take  more  than  the  system 
produces,  then  we  arc  predators.  Other 
predators  may  be  seen  as  animals,  birds 
insects,  plants,  moulds,  fungi,  storm! 
cold,  heat,  too  much  or  too  link 
moisture,  subsidence,  other  people,  or 
aliens  from  outer  space,  if  you  like,  but 
only  when  their  net  effect  is  to  reduce 
yield.  Often  our  view  of  something  as  a 
predator  is  a  failure  to  see  its  complete 
role  in  nature.  David  Stephen  {Highland 
Animals)  writes,  with  marvellous  per¬ 
ception,  of  the  fox’s  occasional  mol  of 
lamb: 

Foxes  in  an  area  populated  by  field 
voles  will  eat  mainly  voles  -  up  to  j 
dozen  or  more  a  day.  We  know  that 
a  vole  weighing  an  ounce  or  so  will  cat 
two  ounces  of  grass  a  day,  and  jin1 
Lockie  has  shown  that  voles  in  Wester 
Ross  cat  twenty-three  pounds  each  if 
the  winter  months.  Foxes  probabh 
cit  two  thousand  voles  a  year. 

The  implication  is  that  foxes  help  sheep 
on  balance  by  protecting  availa 

,  J  r  M 

There  are  patterns  Of  dealing 


predation  which  can  be  learned  and  used 
where  necessary.  They  keep  to  the 
desirable  pattern  of  doing  as  little  as 
possible,  and  they  can  be  described  in  a 
marvellous  term  learnt  from  midwifery: 

The  Spiral  of 

Intervention 

This  pattern  was  described  by  Dorothy 
Shipp,  a  midwife  who  taught  birthing 
skills  when  Nancy  was  having  our  first 
child.  If  a  mother  gives  birth  with  her 
trunk  in  an  upright  position,  gravity  will 
help  the  baby’s  head  down  the  birth 
canal  and  into  the  world,  if  she  lies  on 
her  back,  she  can  slow  down  or  stop  the 
speed  of  this  movement. 

Health  Service  policy  being  that  all 
women  should  first  think  of  having  their 
babies  in  hospital,  that’s  what  mostly 
happens  in  Britain.  Policy  is  also  to  put 
each  woman  on  a  foetal  monitor  for 
twenty  minutes  on  admission.  At  the 
hospital  where  Dorothy  worked  it  was 
standard  procedure  to  ask  women  to  lie 
down  for  this.  It  was  also  pretty  standard 
thar  fifty  per  cent  of  the  equipment  was 
malfunctioning,  and  tha  t  an  hour  would 
be  more  like  t  he  rime  required  to  cheek 
that  ail  was  well. 

With  painful  regularity  women  found 
that  by  this  time  contractions  had 
Stopped.  This  cycle  may  eventually  lead 
to  a  consultant  crying  to  induce  bir  th, 
and  if  this  fails  a  Caesarean  section  is 
performed  to  alleviate  foetal  distress, 


- LOOKING  AT  NATURE 

Whilst  it’s  not  suggested  that  all  foetal 
monitoring  leads  to  Caesarean  sections, 
it  s  quite  clear,  and  medically  under- 

V 

stood,  that  once  you  intervene  vou 

•  * 

increase  the  risk  that  further  inter¬ 
vention  will  be  necessary  Thousands  of 
hospital  beds  are  occupied  by  pcoplc  . 
with  iatrogenic  illness  -  ill-health 

caused  by  medical  treatment, 

* 

This  undesirable  pattern  can  occur  in 
all  human  systems.  If  you  use  heavy 
agricultural  machinery,  then  more  heavy 
agricultural  machinery  will  he  needed  ro 
relieve  the  compaction  of  the  soil  If 
your  body  is  only  used  to  refined  sterile 

food,  vou  will  have  lower  natural 

* 

resistance  to  common  infections,  and 

will  have  to  intervene  in  vour  food 

■ 

supply  continually  to  keep  rim 
"hygienic*  dicr. 

So  we  can  see  a  desirable  scale  oft 
intervention.  The  ideal  is  to  do  nothing, 
but  if  yield  is  still  impaired  beyond 
acceptable  limits,  implement  interven¬ 
tions  on  this  scale.  Do  not  go  to  the  next 
step  unless  the  previous  one  doesn’t 
work,  or  you  know  in  advance  that  it 
won’t.  wj 

1  Do  nothing, 

Example:  I  Ion-  five  lambs  a  vc3r  ro 
foxes.  Ir’s  normal 

2  Increase  output  to  compensate  lor 
the  small  {acceptable)  loss. 

Example:  I'll  up  my  flock  by  ten 
sheep  to  compensate  for  the  lost 
lambs. 

3  Make  a  biological  intervention. 
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Example:  I'll  run  a  German  Shepherd 
Dpg  with  my  sheep.  Thar  will  scare 

off  or  kill  any  foxes. 

4  Make  a  mechanical  intervention. 
Example:  I'll  put  our  wire  craps  for 
rhe  foxes  on  their  runs. 

5  Only  as  a  last  resort,  make  a  chemical 
intervention. 

Example:  I’ll  put  poison  in  the  fox 
holes. 

Biological  interventions  are  absorbed  by 


the  living  cosmos.  So  ,rc  m,d 
interventions,  although  they  mav  i  ti 
little  rime  to  break  down  ri 

*  ^ncmic,i 

interventions  are  made  so  easily  but 
the  most  dangerous,  because  We"  . 
never  measure  their  foil  consequence 
To  develop  these  patterned  ways  of 
thinking  we  need  only  observe  nature 
We  can.  however,  add  to  these  a  w|Kjjt 

range  of  patterns  which  a  re  directly 
observable  from  human  behaviour  This 
is  done  in  the  next  chapter. 


UNIVERSAL  AIMS  -  THE 
PATTERNS  IN  ALL  THINGS 


Human  performance  develops  patterns  just  as  nature  does.  They  affect  our 
speech  and  thinking.  There  are  intangible  patterns  in  the  way  that  we  and 
other  living  things  behave 


Theoretical  Patterns 

In  the  same  way  that  we  can  see  physical 
patterns  like  raindrops  on  die  window 
pane,  wc  can  also  find  intangible 
patterns  at  work.  A  typical  way  in  which 
these  arc  embroidered  into  our  folk 
eulrure  is  in  the  use  of  aphorisms;  ‘Many 
a  true  word  spoken  in  jest',  for  one. 

Understanding  theoretical  patterns 
helps  us  to  see  aims  in  life  which  are 
universal,  and  it  wc  give  them  aphoristic 
tides,  they  become  both  easy  to 
remember  and  easy  to  spot.  They 
provide  us  with  anodic  r  frame  work 
around  which  to  design  solutions  to 
unpredictable  situations. 


Patterns  of  Thinking 

We  dissect  nature  along  lines  laid 
down  by  our  native  languages, 

Beniamin  Lee  Whort  I9n6 


,  .  .  The  most  positive  effect  of 
changing  our  linguistic  practice  will 
be  to  destroy  the  pernicious  belief 
that  wc  have  to  be  controlled  and 
oppressed  by  our  language. 

Deborah  Cameron  1985 


Thinking  is 
patterned  most  strongly  by  our  use  o‘ 
language.  If  the  words  and  images  we  use 
assume  that  war  is  an  everyday  image, 
then  it  makes  war  acceptable.  If  we 


always  patterned.  It  is 


degrade  women,  or  wc  are  racist,  in  our 
use  of  language  then  those  concepts 
travel  into  our  unconscious,  and  affect 


our  attitudes. 

All  <  if  us  have  an  inbuilt  conservatism 
resisting  change.  Switching  to  a  new 
diet,  or  giving  up  habits  hkc  smoking 
(although  it  poisons  our  bodies-,  .ux- 
incredibly  hard  changes  to  make.  Tu 
■  i  iiip  a  world- w  ide  pattern  of 
consumption  is  going  to  take  a 
concerted  effort.  The  starting  pofo*  H  ® 
recognise  that  wedo  have  very  patterned 
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ways  of  Thinking,  and  to  acknowledge 

that  change  is  difficult. 

There  are  also  creative  patterns  of 
thinking,  which  arc  the  source  of  all  our 
leaps  forward.  It's  the  ‘eureka!’  syn¬ 
drome,  the  blinding  flash  of  inspiration  , 
or  at  least  the  educated  guess,  which 
sends  us  onward,  remotrvatecL  This 
ability  of  humans  to  suddenly  perceive 
new  directions  with  enthusiasm  and 
commitment  is  a  pattern  worth 
enjoying. 

‘Timeless  Way  of 
Building’ 

What  we  would  wish  to  have  in  a 
changed  world?  1'herc  is  an  indefinable 
quality'  to  certain  times  and  places  which 
we  know  or  have  experienced,  which 
seems  hard  to  put  a  finger  on. 
Christopher  Alexander  is  an  American 
architect  who  has  ‘defined’  this  quality 
and  gjvcn  us  a  process  lor  recognising  its 
patterns  He  writes: 

There  is  one  timeless  way  of  building. 

It  is  a  thousand  years  old,  and  the 
same  today  as  it  has  always  been. 

He  tells  us  to  look  for  Lthc  quality'  with 
no  name’  ,md  has  devised  a  ‘pattern 
language'  to  be  able  to  repeat  what 
makes  that  quality  special.  Partem 
languages  can  he  nude  Tor  any  particular 
situation.  I  hey  arc  based  on  observing 
the  notable  dements  of  the  desirable 
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model,  and  checking  them  against 
instances.  Thus  in  California  there 
particular  type  of  old  barn  which"  * 
common  in  the  countryside  yu* 
bams  have  ‘the  quality  with  no  *1* 
Yet  they-  can  be  measured.  They  |J‘ 
predictable  numbers  of  aisles  and  arched 
They  have  a  minimum  and  maximum 
width  and  length.  The  materials  used  jn 
their  construction  arc  limited. 

The  original  builders  of  the  bams 
worked  from  their  instinctive  knowledge 
of  the  partem.  They  were  not  architects, 
yet  their  understanding  of  the  building 
and  its  proposed  function,  the  character¬ 
istics  of  die  people  and  animals  who 
would  use  the  construct,  all  interleaved 
to  create  a  pattern  which  could  be 
repeated. 

Pattern  language  and  the  timeless  way 
of  building  could  be  applied  ro  any 
situation,  and  it  is  an  advance  to  know 
wc  may  make  aspects  of  human  systems 
have  this  special  qualit  y.  This  reminds  us 
that  observation  and  thinking  as  pre¬ 
cursors  to  action  arc  worth  the  delay.  It 
is  the  same  principle  as  underlies  the 


The  Oregon  Experiment  is  based 
on  Christopher  Alexander’s  team 
work,  and  used  pattern  language 
to  redesign  a  hostile  universin 
campus  using  the  input  of  all  iw 

users  (some  thousands  of 
people) ,  to  create  a  person 
environment. 


‘masterly  inactivity'  of  the  Zen 
Buddhist. 

Minimum  Intervention 

We  have  already  looked  at  the  spiral  of 
intervention.  Minimum  intervention  Ls 
the  policy  we  consciously  adopt  to  avoid 
the  unnecessary  work  of  repairing 
damage  caused  by  unthinking  inter¬ 
vention.  ‘Do  nothing’,  in  simple  words. 

So,  it  is  better  not  to  till  t  he  ground  if 
we  can  grow  crops  without.,  it  is  better 
not  to  prune  trees  if  we  can  get  yield 
without,  it  is  better  not  to  use  up  energy 
if  we  can  live  without.  If  we  must 
intervene,  then  we  do  so  as  little  as 
possible. 

Do  not  underestimate,  however,  the 
work  required  to  build  systems  which 
will  work  with  minimum  intervention  - 
if  wc  arc  repairing  a  damaged  ecology, 
there  may  be  highly  intensive 
intervention  required  to  make  a  system 
sufficiently  fertile  that  it  will  function 
with  little  intervention,  and  provide  the 
yields  we  need  to  live. 

This  is  a  pattern  to  work  towards. 

Maximum  Useful 
Relationships 

In  Permaculture  we  are  looking,  not  for 
the  greatest  number  of  elements, 
although  diversity  Ls  a  recommended 
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pattern,  but  for  the  greatest  number  of 
useful  relationships. 

Many  highly  sustainable  societies 
function  an  very  tew  feedstocks,  but 
make  great  use  of  the  useful  interplay 
between  them.  Hov.  else  could  the  Inuit 
(Eskimos)  of  North  America  survive  in  ^ 
the  icy  deserts  of  the  far  North:  No 
product  of  their  hunting  is  wasted.  They 
have  an  intimate  knowledge  of  die 
resource  value  of  every  species  available 
to  them.  They  are  part  of  the  complex 
web  of  life  of  their  very  unforgiving 
environment. 

A  large  number  of  useful  relationships 
in  a  system  makes  for  good  risk 
management.  If  one  element  fails,  there 
will  be  several  others  which  supply  tin 
same  function,  and  our  ibilitv  to  meet 
our  needs  is  unimpaired. 

Liabilities  Into  Assets: 
Everything  is  a  G 

'Pattern  language’  recommends  that 
discernible  patterns  be  given  poets, 
names  which  encapsulate  their  meaning. 
If  you  cannot  do  this,  then  no  pattern 
exists,  says  Christopher  Alexander 
' Everything  is  a  gift1  is  rhe  central 
pattern  of  designing  sustainable  syst  ems, 
Whether  something  is  a  liability  >  <■  an 
asset  has  less  to  do  with  the  situation 
than  our  perception  it.  Impvn 

Caesar  dead  and  turned  to  day.  would 
stop  a  hole  to  keep  the  wind  away » says 
the  Bard.  Everything  has  an  up  and  a 
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down  side.  If  I  make  a  fortune,  then 
someone  else  must  have  paid  for  it. 
Conversely,  even  the  worst  catastrophes 
offer  some  benefit  to  someone,  some¬ 
where.  By  accepting  that  ‘everything  is  a 
gift  we  stop  looking  at  situations  in  a 
negative  wav,  and  look  for  the  positive 
gain  to  be  made. 

Weeds  arc  a  groat  example  of  this 
pattern.  In  prevalent  western  agriculture 
weeds  are  a  predator.  In  fact,  the  mote 
you  study  weeds  the  more  you  learn 
about  their  many  uses  as  food,  fibre,  and 
fodder,  and  also  the  more  you  realise 

that  they  arc  vital  soil  conditioners,  and 

# 

rend  to  grow  when:  their  ability  to  break 
up  soil  and  accumulate  minerals  is 
actually  doing  the  farmers’  work  for 
them. 

Diversity  of  Elements; 
Duplicity  of  Function 

Systems  which  supports  great  variety  of 
species  and  constructs  have  many 
different  possibilities  for  performing 
each  function.  We  should  check  when 
designing  our  system,  however,  that 
each  element  is  reallv  useful.  Three  uses 

4 

for  each  element  arc  a  minimum,  and 
five  preferable.  Remember  that  -looks 
nice'  is  not  a  countable  use.  So  a  hedge 
may  be  a  stock  barrier,  a  windbreak,  a 
source  of  firewood  and  wild  food,  fodder 
tor  stock  and  beneficial  insects,  a 
boundary'  marker,  and  a  soil  conditioner 
It  wc  build  a  wall  instead,  wc’II  want  it 
to  have  extra  uses,  such  as  solar  trap  for 


trained  fruir  trees,  ,1  gutter  to 
rainwater,  and  preferably  make  it 
another  struct  ire  as  well 


collcq 
P'in  of 


wc  have 


"  uuicrcm  cjcni(. 

performing  the  same  function,  wc  jJ* 

defence  in  depth .  It  matters  less  if  a|i  J ' 

trees,  die  through  Dutch  elm  disease  if," 

have  a  good  standing  mix  of  woodlj,,  j 

oak,  ash,  limes  and  so  on  to  nit,.  tt-  •’ 

i  tc  ,  «  KC  tticir 

place.  If  our  only  climax  tree  were  elm 

then  t  he  result  would  be  disastrous 


Minimum  Effort  for 
Maximum  Effect 

The  trick  is  to  work  with  what  we’ve  got. 
If  we’re  always  trying  to  impose  elements 

and  structures  on  systems  which  already 

»  * 

exist  we’re  making  work  for  ourselves. 

Far  better  to  sec  how  what  exists  already 

-* 

can  work  for  us. 

1  here  arc  many  techniques  available  to 
us  which  obey  this  partem.  It’s  amazing 
how  often,  with  a  bit  of  thought,  we  cart 
eliminate  a  heap  of  work  and  introduce 
a  different  way  of  achieving  an  effect  for 
much  less  effort.  Nature  doesn’t  niaU 
compost  heaps,  yet  it  effortlessly 
achieves  the  biodegrading  of  organic 
waste  matter.  In  human  affairs  wc  ii'd 
that  the  single  right  sentence  can  achieve 
what  hours  of  persuasion  could  not 


Many  of  these 
complementary 
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U  The  !ayen.  ol  forest 


is  get  more  out  by  putting  less  in,  by 
kinking  in  multidimensional  terms. 
Chcmicaily-fcd  monocultures  often 
ip  pear  higi  yielding  because  sign* 
fieantly  i  n creased  tonnages  pass  the  (arm 
'ace  (or  factory  gate,  or  whatever),, 
:om  pared  to  traditional  yields.  Look  at 
vestem  agriculture's  favourite  pastime  - 
vhcat  growing.  What’s  the  first  thing 
fou  notice  about  wheat  fields?  They’re 
flat  (or  mildly  undulating)  stretches  of 
land  showing  a  marked  lack  of  variation. 
Lhis  monotony  is  the  hallmark  of  any 

m 

monoculture  It's  only  working  in  rwo 

dimensions. 


There’s  a  neglect  of  vertical  space  anil 
tone  as  added  spaces  for  yield.  A  typical 
mature  deciduous  tree  lias  an  estimated 


leaf  area  of  two  acres.  At  twelve-foot 
S pacings  Volt  get  three  hundred  frees  to 
the  acre  -  so  broadlcaf  plantings  at  that 
distance  increase  the  grow  ing  area  suv- 
lnmdrcdfold  over  bare  earth.  A 
combination  of  tree  and  wheat  emp* 
may  give  reduced  yield  of  each  compared 
with  monoculture  forestry  or  wheat,  bus 
the  combined  yield  is  lastly  superior. 
Yield  must  be  measured  over  longer 
terms  than  annual  cropping  it  triighc 
include  also  greater  sen!  health*  resistance 
to  plant  disease,  and  improved  wildlife 
opportunities. 

Stacking  is  exemplified  in  natural 
forest.  There  are  species  which  inhabit 
every  niche  that’s  available.  Canopy  trees 
make  die  ‘high  forest',  while  others  grow 
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less  rail  and  serve  as  energy  naps  on  the 
cdszc  of  forest  -  not  just  the  external 
edge,  but  in  a  pioneering  role  to  reclaim 
natural  clearings  caused  by  the  death  of 
old  trees.  A  shrub  layer  takes  up  light 
and  ground  nutrients  at  animal  height. 
Between  this  and  the  ground  itself  are 
herbaceous  plants  (annual  and 
perennial)  and  creeping  plants  which 
follow  the  surface  of  the  ground. 
Although  nearly  all  plants  have  roots  in 
the  ground,  there  arc  some  whose  major 
yield  is  specifically  below  ground. 

Through  all  these  layers  run  the 
climbers,  crossing  the  various 
boundaries.  The  last  category  of  plants  is 
the  epiphytes  -  plants  which  survive 
above  ground  level,  growing  on  trees 
themselves.  Though  these  are  more 
common  in  the  tropics  than  in 
temperate  climates,  we  can  include 
mosses  and  ferns  here. 

Fhe  ancient  Norse  view  of  the  cosmos 
was  of  Valhalla  (the  Norse  equivalent  of 
Heaven)  in  the  upper  branches  of  the 
World  Tree,  Yggdrasil.  a  mighty  Ash. 
Humanity  occupied  the  ground  level. 


and  Hell  was  amongst  the  rontx 
tree  The  messenger  between  nJf  1 
Mortals  was  a  sejuirn!!  This  ^  ^ 
mcaphor  for  the  way  in  which  3  "I 
has  special  places  for  all  her  chiC* 
Successions  in  time  mafcc  » 

systems  available  through  „icht" 

wide  range  of  species.  This  is  stacking  > 
a  temporal  or  fourth  dimension  J, 
as  weU  as  its  three  dimensi™. 

_  *  Mnujiir 

manifestation. 

In  human  managed  ecosystems  this,] 

a  very  useful  principle  to  apply  pQ 
instance,  schools  can  become  laei'itic 
for  adults  in  the  evening  ]j^ 
community  which  invests  in  expensivi 
Ubrancs  and  sports  facilities  can  enjen 
them  as  well  as  the  students. 

Consequently 


■  ■  ■ 


.  .  .  There  is  No  Limit  to 

Yield 

In  any  system,  natural  or  managed,  it  u 

to  introduce  more 

| 

What  dimensions  aren’t  covered  already? 


Examples  of  plant  layers  found  in  woodland 


Canopy  trees 
Small  trees 
Shrubs 

Herbaceous  plants 
Ground  cover 
Roots 
Qlmbers 

Epiphytes 


oak.  ash,  beech 
elder,  guelder  nose,  spindle 
gorse,  broom,  hazel 
comfney,  foxglove,  nettles 
ground  fvy,  wood  sorrel 
bluirbcllr.,  iris  •  uckc-o  pint 

honeysuckle,  ivy 

moss,  lichens,  ferns 


tree 


Theft.*  is  Always  some  bane  space  which 
can  be  put  to  good  purpose.  Even  in 
dense  jungle,  you  can  still  add  in  tree 
houses. 

gy  designing  consciously  using 
permacuirure  principles  we  can  achieve 
all  the  yield  we  need  using  less  space,  and 
Jess  time.  This  leaves  more  of  the  planet 
to  revert  to  wilderness,  or  at  very  least, 
iiu*  ability  of  cultures  with  a  high  rate  of 
consumption  to  function  without  such 
great  dependence  on  their  poorer 
supplier.  The  ability  to  achieve  all  our 
required  inputs  locally  is  not  some  naive 
pipe  dream,  but  of  major  importance  in 
achieving  a  just  distribution  of  the 
world’s  wealth.  It  is  the  only  way  to 
make  the  planet  habitable  for  human 
beings  on  a  sustainable  basis. 
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necessary  to  take  away  all  the  business  of 
an  immoral  or  polluting  organisation  to 
right  its  direction.  If  ten  per  cent  of  its 


consumers  object  sufficiently  strongly  by 
buying  their  needs  in  from  elsewhere, 
the  manufacturer  will  be  forced  to 


change  direction,  because  they  will  have 
lost  their  profit  margin.  This  principle  of 


consumer  pressure  has  worked  verv  well 
in  the  United  States  where  major 
providers  have  many  times  been  forced 
to  tidy  up  their  act  when  radical 
consumers  withdrew  their  custom. 


In  a  positive  sense,  it  is  not  nccosary 
to  make  the  ultimate  garden  in  your  tin.: 
season.  If  the  right  starting  conditions 
are  created  it  develops  its  own 
momentum,  and  it  will  evolve  in  rime  in 
the  direction  you  have  given  it. 


The  Flywheel  Effect 

In  engineering  it  is  well  known  that  the 
efficiency  of  a  rotating  power  source  can 
be  increased  by  adding  a  flywheel.  This 
is  essentially  an  energy  store,  a  heavy 
wheel  which  takes  energy  to  get  it  going, 
but  has  such  high  momentum  that  it 
smooths  out  peaks  and  troughs  in  the 
engine’s  performance  and  gives  a  more 
reliable  output  performance. 

All  human  endeavour  can  be 
encouraged  to  exhibit  this  tendency.  If 
enough  enthusiasm  or  belief  is  injected 
into  any  change  of  direction,  the  new 
movement  will  be  given  a  momentum 
'‘•hiili  carries  it  torwmi.  It  Is  OOl 


Start  Near 

Avoid  scattering  your  efforts  thinly  over 
a  large  area.  It’s  mote  effective  to  start 
locally,  where  your  efforts  are  under 
control,  and  where  results  .ire  directly 
observable.  So  a  neighbourhood  recyc¬ 
ling  scheme  is  far  more  likely  to  succeed 
rhan  trying  to  effect  a  change  of  national 
policy.  A  garden  at  your  back  door  will 
be  more  productive  than  one  the  hr  end 

of  the  lawn.  _/  ' 

Fust  achieve  your  objectives  on  your 

own  doorstep.  In  time  the  penmetet  oi 
your  efforts  ca  n  be  moved  out  to  include 
a  larger  area.  Don’t  try  and  reclaim  an 
acre  of  wilderness  .it  one  go.  Stan  with 
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a  tenth  of  the  plot,  ger  it  under  control 
and  then  add  some  more.  I  c am  to  work 
with  the  neighbours  in  your  street  before 
approaching  the  whole  town  Cleaning 
up  the  planet  will  be  the  narural 
conclusion  of  such  a  sequence,  founded 
in  personal  action. 


» .  i  die  us  uses? 

What  needs  does  it  hav<o 
Aa-  there  any  by-producB 
covered  in  its  uses? 


What  would  be  an  integrated  dew, 
featuring  this  element?  ^ 


What  predators  will  jt  attract> 

What  species  can  I  list  for 
element? 


\ou  can  have  great  lun  applying  this  „ 
anything.  Stock,  for  instance,  might  be 
used  for  transport,  meat,  leather,  bone 
meal,  company,  balancing  a  gnumg 
regime,  and  providing  organic  fertiliser. 
It  will  need  food,  water,  shelter,  help  at 
birthing  times,  and  containment.  Its  by¬ 
products  might  include  methane,  animal 
noises,  and  amusement  on  dull  days.  An 
integrated  design  would  be  as  parr  of  a 
mixed  balanced  farm  or  wilderness. 


_  .  Predators  might  include  foot  and  mouth 

Design  Element  Template  disease,  cattle  rustlers,  the  collapse  of 


A  template  is  just  an  outline  which  can 
be  fitted  to  certain  different  situations  to 
firm  a  helpful  mould.  The  design 
dement  template  is  a  useful  tool  for 
approaching  any  aspect  of  design %  as  a 
kind  of  checklist.  Every  element  in  a 
designed  human  system  can  be  analysed 
for  the  following  factors: 


market  prices  or  poor  fences,  .Species 
could  be  as  varied  as  you  like:  alpacas, 
bison,  cattle,  donkeys  .  .  .  all  the  wav 
through  to  yaks  and  zebras. 

How  you  make  such  lists  will  depend 
on  the  situation  for  which  you  make  if, 
hut  as  a  prompter  this  template  will  help 
ask  the  appropriate  questions  for  any 
necessary'  aspect  of  a  design . 


PART  II 


WHAT  CAN  YOU  DO? 


7  YOUR  HOME  -  WHERE  THE 
HEART  IS 

Think  globally,  act  locally  means  that  the  best  place  to  start  any 
sustainable  approach  to  life  is  at  home. 


What  Are  Homes  For? 

The  word  ‘ecology'  describes  the 
scientific  understanding  of  how  living 
organisms  interact  with  their  environ¬ 
ment.  literally  ecology  means  the 
science  or  theory  of  home;  derived  as  it 
is  from  the  Greek  word,  oikos,  meaning 
house.  Your  home  can  be  seen  as  many 
diffetrnr  concentric  areas,  from  the 
whole  planet  down  to  the  body  in  which 
you  live.  For  now  let’s  set  the  Limits  at 
the  building  in  which  you  live,  and  its 
immediate  surroundings. 

Your  home  is  the  central  poinr  in  time 
and  space  from  which  all  your  daily 
occupations  radiate  Designing  your 
home  to  supply  ns  own  needs  and 
consume  its  own  outputs  would  be  a 
massive  contribution  to  global 
cleansing. 

‘The  grand  necessity,  then,  for  our 
bodies,  is  to  keep  warm ,  to  keep  the  vital 
heat  in  us*.  So  Thoreau  sums  up  the 
human  needs  of  ‘Shelter,  Clothing  and 


Food’,  as  he  puts  it.  His  book  Walden 
reviews  a  two-year  experiment  in  simple 
living,  and  is  a  valuable  insight  inti*  how 
industrialisation  and  contractor  have 
driven  people  into  lives  of  virtual  slavery. 
His  suggested  remedy  is  10  concentrate 
on  our  simple  needs,  and  so  to  make  free 
time  and  energy  for  our  spintu.il  need'. 
Of  course,  most  of  us  make  many  more 
demands  of  our  environment  than 
Thoreau \s  simple  prescription,  i  would 
list  love,  companionship,  security,  relax¬ 
ation,  education,  and  meaningful  work 
as  things  which  arc  also  strong  human 
needs. 

What  is  your  home  ro  you?  Is  it  a  place 
in  which  all  these  needs  are  met?  Does 
it  have  shortcoming?—  sapping  your 
energy,  rather  than  restoring  id  Wc  often 
talk  about  somewhere  ‘feeling  homely’, 
as  if  the  qualities  of  a  gjood  home  weir 
hard  to  dclme  and  could  only  be  w  used. 
In  The  Nettuml  House  Book  David  Pearson 
ijjvcs  these  criteria  for  a  natural  house. 
‘Health  for  the  body,  peace  lor  the 
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spirit,  harmony  with  die  environment’. 

Few  are  so  lucky.  Large  numbers  of 
people  live  in  fiats,  rooms,  or  even 
cardboard  boxes  on  the  streets  ot  our 
arics  Secondly,  we  might  .nl  appreciate 
the  beauties  of  an  architect-designed 
natural  house,  blit  most  oi  us  would  be 
completely  without  the  means  to  own 
or  even  rent  one.  Many  people  will  have 
a  home  already  and  Will  simply  want  to 

m 

know  how  to  make  the  best  of  it.  Some 
will  be  wanting  to  find  or  build  a  home 
which  suits  their  personal  needs.  In 
addressing  such  a  wide  range  ot 
situations  wc  must  look  at  an  idealised 
set  ofenttria  for  appropriate  homes,  and 
leave  the  individl  :al  reader  to  shape  these 
to  their  own  circumstances. 


Where  Is  The  Best  Place 
to  Build  a  Home? 

Homes  should  be  sited  as  near  as 
possible  to  the  source  of  all  their  inputs, 
and  should  have  facilities  for  collecting 
(and  preferably  reusing)  their  outputs. 

The  first  input  is  rhe  materials  used  to 
build  the  home.  This  suggests  the 
obvious  solution  of  respecting  historical 
traditions  of  building  homes  from  local 
materials.  New  techniques  in  building 
can  also  be  helpftil  to  increase  the  range 
of  possible  constructions.  Britain  and 
Ireland  show  a  huge  range  of  styles  using 
local  resources,  varying  from  area  to  area, 

depending  on  availability.  Here  ait  some 

examples: 
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Limestone 

( Pen  nines) 

Flinr  walls, 
hamshire) 


tiled  roofr  (fiUckl 


ng- 


Upped  wooden  board 
shingle  roofs  (Essex,  Kent,  Sussex, 
Cob  walls  (rammed  cartl,  and  stono 
thatch  roo&  (Devon  and  Cornwall) 
Half  timbered  (frame)  with  waft|( 

and  daub  or  stone  infill,  and  thatched 
roofs  (Midlands) 

Rubble  walls  with  turf  roofs  (Western 
Ireland) 

There  are  no  universal  rules  which  say 
you  may  or  may  not  use  a  given  material 
(although  planning  and  buildina 
regulations  in  your  area  will  have  an 
opinion).  These  examples  show  that 
from  a  materials  point  of  view’,  you  can 
site  your  house  anywhere,  and  find 
natural  materials  which  don't  consume 
large  quantities  or  energy*  to  manuiacrurc 
(as  kiln-fired  bricks  or  concrete  do). 

The  second  input  to  your  home  is 
you,  and  your  friends  and/or  family,  as 
appropriate.  It  is  not  very  sensible  to  live 
laigc  distances  from  your  place  or  phw 
of  work  and  leisure.  Your  persona 
energy  is  wasted  in  the  travelling,  as  well 

as  consuming  large  quantities  of  ( usu  ) 

fossil)  fuels  getting  there  and  back. 

What  other  inputs  docs  your 
have?  Water,  food,  foci,  cloth,n | 
furniture  -your  list  may  be  longer.  ^ 

makes  sense  to  build  homes  near 
food  and  fuel  supplies.  Every  t^TU 
don’t  do  this,  wc  increase  the  tir 
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inputs  necessary  to  provide  our  needs. 

Homes  can  he  much  more  efficient 
simply  by  the  way  they  arc  positioned, 
or  laid  out  internally.  Choice  of  building 
materials  also  affects  the  health  and 
comfort  of  the  building. 

Neighbours  and 
Extram  1 1  ra  l  A  meni ty 

We  need  human  company  and  the 
services  which  satisfy  our  unmet  needs 
to  be  the  right  distance  away.  Out  of 
town  superstores  suit  those  with  big  cars 
and  big  wallets: 

You  enter  a  supermarket  at  your  peril. 
The  store  manager  knows  better  than 
you  do  how  you  will  behave  -  which 
way  you  will  walk,  where  you  will 
look.  And  he  exploits  his  knowledge 
with  a  ruth  less  ness  guaranteed  to 
shoot  holes  in  your  bank  account. 

Peter  Martin  The  Sunday  limn  Atiimsittf 

November  4th  1990 

Comer  shops  and  local  bus  services  are 
more  human  scale,  create  more  local 
wealth,  and  serve  the  needs  of  everyone 
No  housing  estate  should  be  built 
without  the  basic  facilities  needed  by  its 
inhabitants,  No  such  development 
should  rake  place  without  canvassing 
and  incorporating  the  views  of  its  future 
inhabitants. 


Water  Provision 

We  all  need  drinkable  water.  We  also  use 
water  tor  other  needs,  such  as  washing 
ourselves,  our  clothes,  or  even  the  car, 
and  for  watering  the  garden  Clearly  the 
water  quality  for  al!  of  these  needs  does 
not  have  to  be  the  same,  yet  municipal 
water  supplies  can  only  provide  one 
quality  of  water.  This  is  gov  erned  by 
health  regulations. 

It  is  likely  that  as  economies  inflated  by 

cheap  fossil  fiiels  crumble,  qualirv  of 

municipal  services  will  continue  to  fell, 

Water  quality  is  a  crucial  element  of  a 

healthy  home,  and  we  should  all 

consider  how  our  hornet  mighi  be  lie  tier 

supplied  through  local  resources., 

including  rain  catchment  and  recycling, 

rather  than  reiving  on  rhe  ’big'  systems 

of  today. 

* 

Traditionally  houses  were  built  just 
below  the  "spring  line'.  Building  here 
offers  the  best  source  of  dear  clean  water, 
with  minimal  work  to  bring  the  water  to 
the  home.  We  shall  look  Liter  at  wavs  of 
cleansing  water  which  Utils  short  on 

quality. 

Sanitation 

High  quality  sanitation  was  widespread 
under  the  Roman  Empire  in  F.utop 
and  has  a  long  history  in  Japan  *  By  ihe 
nineteenth  century  declining  standards 
caused  such  appalling  health  ihai  a 
major  engineering  flf  vantiurv  arrange  - 
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13  Section  through  temperate  landscape 


mc-TiLs  was  necessary.  It  was  a  system 
which  had  the  excellent  effect  of  greatly 
improving  people's  health.  It  is  one 
which  we  very  much  take  for  granted  in 
rhe  countries  that  enjoy  such  standards. 
Unfortunately  it  requires  a  scale  of 
engineering  which  is  impossible  without 
massive  capital  input,  and  which  treats 
human  wastes  as  a  problem,  not  an  asset. 
It  also  is  a  major  consumer  of  energy  and 
water  However,  even  small  terraced 
houses  can  be  structured  to  deal 
adequately  with  human  wastes  without 
c  ternal  piping  and  sewage  works.  Ar  the 
next  level  up  the  benefits  of  reprocessing 


In  Chin3  there  arc  twenty  million 

■ 

small  scale  methane  risgcstcis 
which  take  human  and  animal 
wastes  from  groups  of  houses  or 
farms,  producing  compost  and 
usable  gas  as  output. 


(Scot)  UWfWrS 


human  wastes  increase  dramatically,  I 

0 

Systems  which  waste  as  little  water  as 
possible  are  advisable.  There  is  no 
reason,  for  instance,  why  toilets  can  nor 
be  flushed  with  water  that  has  been  used 
for  hand  washing.  Compost  t»il< 
eradicate  the  need  for  water  in  this  role. 
The  separation  of  urine  and  faeces 
greatly  reduces  the  problem.  Urine  a 
valuable  source  of  potassium  and 
nitrogen,  is  easily  recycled  through 
garden  composting  systems,  as  it  works 
as  an  activator,  helping  the 
and  decompose  quickly.  Faeces 
much  longer  to  digest  into  usable, 
compost,  and  is  best  rotted  with  sawdi 

and  ashes.  Such  compost 
be  applied  directly  to  human  food,  but 
is  quite  safe  to  use  for  trees  and 
manure  crops.  Recycling  systems 
combine  the  outputs  of  .  n 

households  may  be  more  effective 

individual  ones. 


YOUR  HOME  -  WHERE  THE  HEART  IS 

Sun  Side  and  Shade  Side 


Access 

y0ur  home  must  be  accessible.  You  need 
jo  get  all  your  externally  derived  needs 
easily  inside-  Roads  arc  one  system  of 
creating  access,  but  arc  also  massive 
consumers  of  energy  in  developed  world 
culture.  Part  of  the  problem  is  that  mads 
arc  not  seen  as  multi-functional  assets. 

They  are  often  sold  as  being  vital  to 

# 

development \  whereas  good  water¬ 
borne  and  rail  transport  systems  made 
possible  the  industrial  revolution,  and  so 
must  have  worked  extremely  well,  whilst 
being  much  more  environmentally 
benign. 

Siting  the  house  near  its  needs  is  the 
first  solution.  But  look  also  at  roads  as 
water  collectors.  Remember  that  access 
iines  (which  may  just  be  footpaths)  are 
frequently  used,  and  arc  therefore  good 
places  to  pur  things  which  you  do  often, 
such  as  collecting  salads. 

It  should  be  law  that  all  public 
buildings  be  accessible  to  wheelchair 
users.  The  difficulties  of  building  design 
are  equally  felt  hy  parents  with 
pushchairs  and  prams.  Heavy  and 
narrow  doors,  and  steps  are  the  chief 
obstacles.  There  is  little  need  for  any 
ground  floor  of  a  new  building  to  be 
inaccessible  to  such  essential  wheeled 
transport.  It  can  be  harder  to  adapt  old 
buildings.  As  in  future  we’re  all  gping  to 
have  to  learn  to  do  without  oar  cars  so 

much,  bicycle  access  is  another 

/ 

important  consideration.  Space  in  the 
h«>mc  to  park  all  these  human  powered 
Vehicles  is  also  essential. 


To  design  well  it  is  necessary  tn  observe 
and  become  conscious  of  the  solar  cycle. 
This  has  been  covered  in  Chapter  5, 
’Looking  at  Nature’. 

Shaded  porches  over  sun  side 
entrances  will  help  to  cool  a  house  in 
summer.  Glasshouses  built  on  ro  the 
building  arc  gtiod  at  trapping  olar 
energy,  and  creating  a  buffer  to  hear  loss 
from  the  main  building. 

We  tend  to  think  of  shade  as  i 
disadvantage  in  temperate  climates.  It's 
as  much  an  asset  as  sunshine,  and  mav 

m 

become  more  of  one  if  global  warming 
gets  serious.  So  place  things  approp¬ 
riately  Cool  larders  should  be  on  thc 
shadc  side  of  the  house,  living  rooms 
where  the  light  and  warmth  conics  from 
the  sun.  The  importance  of  kitchens  as 
living  rooms  tends  to  be  underestimated 
in  modem  house  design,  being  placed 
‘at  the  back*,  often  on  the  shade  side  of 
the  house,  the  ‘living  room*  being 
treated  as  a  showpiece  and  placed  at  the 
front.  In  many  homes  the  kitchen  is 
occupied  more  of  the  time,  and  is  a 
central  workplace.  It  deserves  mote 


Anything  which  is  an  asset  can  also 
become  a  predator.  Fire  is  the  most 
consuming  predator  of  all,  capable  of 
creating  desert  from  plenty  in  seconds, 
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We  arc  far  too  complacent  in  temperate 
zones  about  fire;  seeing  it  as  more  of  a 
problem  in  hot  arid  lands.  In  iacr  large 
scale  fires  arc  frequent  and  hideously 
destructive  in  temperate  zones.  It,  as  I 
hope,  people  respond  to  the  threat  of 
climatic  change  bv  massive  reforestation 
throughout  the  world,  then  fire  will 
increase  as  a  risk. 

Some  forms  of  building  construction 
are  more  liable  to  catch  tire  -  the 
prejudice  against  wooden  houses 
amongst  insurers  is  based  on  this  risk. 
However,  in  the  event  of  large  scale  tire 
rhe  type  of  building  is  going  to  make 
little  difference  -  even  steel  bums!  The 
best  strategy  is  understanding  what  fire 
does,  and  acting  accordingly.  Fire  will 
run  with  rhe  wind,  and  will  favour  going 
uphill.  So  houses  should  be  protected 
against  fire  on  the  downhill  and 
windward  sides. 

Certain  foliage  is  fire  resistant,  hence 
the  old  practice  of  growing  Sanpennvutn 
on  roofs,  and  their  common  name  of 
House  ,ceks.  Succulents  like  these 
retain  high  levels  of  water,  so  they  can 
live  where  there  is  little  soil  to  hold 
rainwater  Other  plants  are  highly 
flammable;  such  as  pine  trees,  with  their 
resinou  >  content.  Some  broadleaved 
trees  arc  effective  at  slowing  fires  because 
although  they  bum,  their  high  moisture 
content  cools  rhe  blazx. 

i\  tree-free  belt  around  the  house  will 
reduce  the  risk  from  burning  in  nearby 
woodland.  Ponds  between  the  home 
and  the  direction  of  risk  are  another 


safcry  measure.  In  short,  don’t  d„ 
hre  as  ,1  design  consideration!  "K> 


Winds 


tile 


In  cool  climates  svinds  show 
variation*  In  tempernte  niarninic 
the  prevailing  winds  arc  south-wcsij 
in  the  iiotthem  hemisphere,  and  non! 
easterly  in  the  southern.  These  are 
wanner  winds  which  bring  rain.  Th 
colder  winds  come  from  the  north  and 
east  {northern  hemisphere)  or  sourh  an 
west  (southern  hemisphere) .  These  ten 
to  be  drier  winds  and  bring  snow  and 
extremes  of  cold.  Colder  winds  occ 
more  frequently  in  winter  than  summit. 

The  individual  site  must  be  read  as  \ 
find  it.  If  we  take  the  northc 
hemisphere  as  our  example,  it  m 
that  windbreaks  will  be  needed  most 
often  in  the  south-west  quarter,  but  i 
north-easterly  directions  arc  not  pro* 
leered,  W'e  are  left  open  to  the  cold 
(albeit  infrequent)  winds.  The  answer 
to  protect  in  each  direction.  This  has 
major  benefit,  not  just  to  crops  .in 
stock,  but  also  to  energy  efficiency 
buildings.  Reduction  of  wind  c 
reduces  heat  loss  in  human  structures  as? 
well  as  living  things,  and  so  reduces 
energy  input  otherwise  needed 


Be  careful  in  making  sun 
windbreaks  that  you  arc  not  ob 

m 

the  sun  in  ail  its  glory.  Leave 

mom  between  structures  and 
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breaks  fa  achieve  solar  gain,  particularly  lro  ler  the  frost  run  away’.  Frost  will  also 

in  winter,  when  it  is  most  needed.  In  Uc  longest  in  places  which  get  little  or  u 

practice  rhis  is  quite  easy  as  any  sun,  so  shade  side  hill  slopes  arc  much 

windbreak  will  slow  the  wind  for  at  least  colder  in  winter.  Housing  should  be  sun 

three  to  four  times  die  height  of  the  feeing  il  possible,  and  avoid  frost 

windbreak  in  a  horizontal  direction.  pockets. 

Micro-climates  may  break  the  general 

rule.  Some  very  northerly  parts  of 
Frost  Topography  Scotland  are  quite  frost-free  because  of 

warm  ocean  currents  coming  CO  the 


Frost  tends  to  form  hardest  on  flat  hill 
tops  and  in  valley  bottoms,  Because  it  is 
made  by  colder  air,  which  is  denser,  it 
flows  downhill.  Frost  pockets  form 
where  there  arc  dips  in  the  landscape 
without  outlets.  Hence  the  old  practice 
in  areas  which  walled  their  fields  of 
leaving  gaps  at  the  base  of  the  wall  in  dips 


North  Atlantic  from  the  Gulf  of  Mexico- 
Some  warm  hilly  areas  in  the  southern 
temperate  band  have  notorious  frost 
pockets.  It  is  also  good  to  note  the  fest 
and  last  days  with  frost  each  year  Tins  ts 
important  knowledge  for  managing  the 
growing  season.  Plants  which  are  not 
I'm st  hardy  need  to  be  in  as  early 
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possible  to  gain  best  yield,  bur  not  so 
early  that  a  sudden  late  frost  kills  them 
Some  types  of  maintenance  on  the  land 
arc  best  done  before  the  hrsr  frost. 

Many  temperate  trees  will  not 
function  properly  without  frost,  and 
there’s  a  sense  in  which  unseasonably 
mild  winters  fee!  unhealthy,  as  if 
temperate  lands  need  good  frosts  to  kill 
off  the  bugs',  cull  insect  populations, 
and  generally  revitalise  the  land  tor  the 
next  growing  season. 


Zones 


Work  is  what  we  do  every  time  we  have 
a  need  which  is  not  fulfilled  bv  our 
immediate  surroundings  Picture,  il  vou 
will,  Adam  and  Eve  in  the  Garden  of 
Eden.  Happy  days!  Why?  Because 
rherc's  no  work  to  do.  Everything  they 
want  is  at  hand.  However,  work  can  also 
be  a  pleasurable  creative  experience.  For 
instance,  my  life  would  be  diminished  if 
I  never  had  the  pleasure  of  cooking 


again.  However,  I  should  not 
cooking  a  meal  with  poor  iaa^l 
insufficient  tools  and  inadequate  n„ 
lor  unappreciative  diners.  |t\s 
question  of  suitable  placement 
The  first  step  to  achieving  ‘suitable 
placement  ts  to  consider  our  calendar  J 
actions  in  relation  to  our  environment 
In  simpler  words  that  just  mcaJ 
measuring  time  and  space.  [,, 
Permaculturc  we  talk  about  ‘zones.’ 

Zones  are  areas  having  definab] 
time/space  relationships.  Some  of  at 
actions  arc  daily,  some  occur  many  trnji 
a  day,  and  some  arc  less  frequent.  Orhi 
things  may  be  done  weekly,  monthly  01 
only  at  certain  times  of  the  v< 
Consider  a  smallholding  -  chickens, 
orchard,  a  vegetable  patch,  a  herb 
garden,  and  maybe  a  few  pigs.  I 
The  smallholder  may  visit  the  hah 
garden  every  time  the)'  cook  a  meal.  The 
chickens  may  be  visited  once  a  day.  m 
iced  them,  and  to  collect  the  eggs.  The 
pig  may  get  rwn  visits  a  day,  whilst  tht 
orchard  really  only  needs  to  be  seen  now 
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-md  then,  with  intensive  care  at  priming 
and  fruit-picking  rime. 

It  makes  sense,  therefore,  to  put  all 
rhese  thing?  in  appropriate  order  -  that 
js  to  put  the  things  you  need  to  do  most 
olicn  nearest  home,  and  the  things  you 
need  to  do  least  often,  furthest  away.  For 
the  sake  of  convenience  we  number  rhe 
zones  -  the  lower  the  number,  the 
neater  in  is  the  zone.  So  zone  zero  is 
home  itself,  zone  one  your  immediate 
garden,  going  out  to  zone  five  which  is 
wilderness,  i  he  drawing  is  an  idealised 
situation  to  show  the  principle  -  don’t 
expect  anyone’s  home  or  land  to  look 
exactly  like  this! 

Labour  Saving 

Homes  nowadays  have  labour  saving 
devices  galore.  In  1984  in  Britain  die 
percentage  of  each  household  which  had 
the  following  appliances  is  shown  against 
the  product  concerned: 

And  this  doesn't  count  all  the  shavers, 
electric  toothbrushes,  cars,  telephones, 
toasters  and  food  processors.  It  would  be 
a  brave  author  that  told  the  good 
citizens  of  the  developed  world  that  the)’ 
could  no  longer  use  such  devices,  when 


dearly  they  have  saved  enormous 
amounts  of  drudgery  in  recent  times.  Or 
have  rhey?  Have  we  not  just  transferred 
the  cost  of  these  appliances  to  some 
other  wage  earning  drudgery  !  Why  is  it 
any  more  noble  to  sit  at  a  desk  pushing 
papers  than  rinse  nappies  by  hand? 

Domestic  appliances  may  be  approp¬ 
riate,  as  long  as  we  realise  the  true  cost 
of  all  these  items  in  raw  materials  as  well 
as  energy'  used.  1  he  continual  gn  nvefa  <  if 
consumer  durables’  as  they  are  known 
in  the  advertising  business,  cannot, 
however,  be  regarded  as  sustainable.  The 
health  benefits  of,  for  instance,  the 
refrigerator,  are  provable.  The  need  to 
iron  our  clothes  seems  less  so,  but  that 
is  a  personal  view. 

Limiting  our  consumption  is  a  gtxxi 
moral.  Can  we  really  have  these  labour 
saving  benefits,  and  still  be  taking 
responsibility  for  our  own  needs  and 
outputs?  In  reasonable  amounts, 
personal  physical  labour  ts  important  n  *r 
our  health  and  fitness,  and  is  less  stress- 
inducing  than  office-based  jobs. 

Meanwhile  there  an  other  wavs  of 

% 

saving  labour.  Tools  can  be  placed  on  the 
way  to  the  job.  It’s  often  more  efficient 
to  have  small  stores  of  useful  items  close 
to  hand  than  have  to  travel  to  the  depths 


Percentage  of  population  in  the  UK  owning  domestic  appliances.  1986 


(source  AGB  Home  Audit) 


Washing  machine 

83% 

Clothes  doer  42% 

Dishwasher 

5% 

Gas  cooker  49% 

Electric  cooker 

40% 

Microwave  oven  11% 

Refrigerator 

97% 

Separate  freeze'  35  % 

^*0  jB| 

Vacuum  'leaner 

95% 

Rawer  lawn  jrflower  5J  t. 

* 


91 


THE  PERMACULTURE  WAV 


of  the  house  somewhere  to  access  the 
larger  store.  Kitchens  should  he  designed 
using  plans  of  the  room  space,  with 
cutouts  lor  ail  work  surfaces  and  so  on, 
which  can  be  manoeuvred  on  the 
drawing  until  distances  between  tasks  are 
minimised. 

Houses  tend  to  be  designed  and  built 
for  average-sized  men.  It  is  often  the  case 
therefore  that  light  switches,  work 
surfaces  and  so  on,  are  at  completely  the 
wrong  height  for  the  people  that  use 
them  most,  who  are  women,  children 
(and  sometimes  men)  of  all  shapes  and 
sizes.  If  you're  luck)'  enough  to  be 
designing  and  building  for  your  own 
needs,  a  great  way  of  saving  labour  is  to 
have  all  these  things  fixed  ar  the  most 
comfortable  height  for  your  household. 

Energy  Efficiency 

Energy  is  used  in  die  home  to  power 
appliances,  to  provide  lighting,  to  hear 
the  space  of  the  house,  arm  to  cook 
with.  There  are  many  ways  in  which  wc 
can  be  nwrv  efficient  in  the  way  we  use 
energy,  and  this  follows  the  pattern  of 
reducing  personal  consumption. 

The  most  radical  energy  saving  is  to 
reduce  usage  to  nil.  1  his  can  be  achieved 
by  throwing  out  all  appliances,  going  to 
bed  when  it  s  dark,  not  heating  the 
house  and  wearing  more  clothes  instead, 
and  by  earing  raw  food.  Potentially,  this 
is  an  extremely  healthy  way  to  live.  Not, 
hovYc-  er.  one  1  would  choose  myself. 


although  rent  dwelling  has  its  adh/j 

M  oderatc  redu  etion  of consu m  ^ 

the  next  option  and  mi  k  ^n<Jnl 

1  1  nu  m‘ghr  ijivnljl 

lhin&  like  turning  off  lights  , 

they’re  not  in  use,  shutting  don*  ^ 

windows  to  prevent  heat  loss  thm^ 

draughts,  and  turning  the  Cc  3 

hearing  down  by  five  degrees  ^  | 

Energy  consumption  is  oft  J 

measured  by-  cost  rather  than  by  cn  ” 
units,  as  different  forms  of  energy  saving 
measures  arc  themselves  justifiable  by 
‘pay-back  period’.  That  is,  the  time 
takes  in  saved  energy  costs  to  pay  rhe 
price  of  the  alteration.  The  payback  time 
for  certain  measures  may  be  a  couple  of 
months,  and  for  others,  twenty-foe 
years.  Pay-back  rimes  vary  according  to 
rhe  cost  of  the  fuel  saved,  and  prices  vary 
considerably  tor  given  unit  of  cncgv 
from  fuel  to  fiich  ■ 

The  sensible  level  of  intervention  after 
'use  less1  strategics  have  been  applied 
to  make  an  integrated  plan  for  energy 

IT  -  - 

conservation  measures.  The  most 
effective  control  is  to  insulate  the 
building  ‘envelope’.  This  term  descr 
the  external  surfaces  of  the  ho 
Draughrs  should  be  reduced,  and| 
buildings  should  be  planned  to  o*c 
advantage  of  maximum  solar  gun. 
Finally  attention  should  be  paid  10 

d 

"comfort  levels'. 


Insulating  the  whole  envelope  is  ni 
more  effective  than  treating  one  su 
(eg,  loft  insulation)  in  isolation,  h  j 


smujc  most  e 


VC 


measure  for  temperate  climates. 
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i  rain  is  low  in  autumn  anil  spring 
vcaiht-T  Insulation  Of  external  walls  and 
under  floors  is  just  as  important. 
Draught  exclusion  works*  not  just  on 
^creasing  comfort  levels,  but  also  by 
reducing  the  frequency  of  air  change  in 
the  building.  ‘Room  air  changes  per 
hour’  is  the  usual  measure  of  this  factor, 
^  minimum  of  one  air  change  per  hour 
is  needed  for  healthy  living.  Many 
buildings  in  cool  climates  run  at  three  to 
ten  times  this  rate.  Draught  stripping  of 
doors  and  windows  helps,  but  the  mnsi 
effective  measure  is  to  ensure  that  all 
external  doors  have  lobbies. 

Solar  gain  refers  to  the  trapping  of  the 
sun’s  heat  in  a  building.  If  insulation  has 
taken  place  this  will  happen  most 
noticeably  through  glazed  areas.  Build¬ 
ing1'  with  equal  windows  to  east  and  west 
arc  slightly  more  efficient  than  buildings 
with  equal  windows  to  north  and  south. 
The  most  efficient  distribution  is  to  have 
large  sun  side  lacing  windows  and  only 
small  or  non-existent  shade  side  lights. 

Comfort  levels  are  affected  by  the 
'warmth'  or  ‘coldness’  of  surfaces 
internally.  Warm  surfaces  (soft  fabrics. 


The  family  of  Dr  Kevin 
Woodbridge,  general  practitioner 
on  the  island  of  North  Ronaldsay. 
off  the  north  of  Scotland,  worked 
with  architects  Jacques  and  Adams 
of  Bath,  England  to  build  a  passive 
solar  house  which  meets  its  low 
energy  needs  entirely  from  a  wind 
generator.  He  is  a  keen  orni¬ 
thologist,  and  his  house  looks  out 
over  exposed  windy  views.  If 
energy  efficient  housing  can  be 
builtin  these  adverse  conditions,  it 
will  work  anywhere. 


using  long-life  low  wattage  lamps  which 
generate  the  same  light  levels  as  the  old 
tungsten  filament  bulb.  There  are 
various  products  on  the  market,  which 
arc  all  relatively  expensive  to  fit.  but  are 
much  cheaper  in  rhe  long  run.  In 
average  home  usage  these  will  pa\  tor 
themselves  within  two  years.  Then 
there’s  always  making  your  own  candles 
or  oil  tamps  .  .  , 


warm  colours)  reduce  radiant  heat  loss, 
and  can  give  the  same  comfort  level  at 
ambient  temperatures  up  to  30%  lower, 
significantly  reducing  heating  costs.  All 
such  energy  efficiency*  measures  should 
be  designed  to  ensure  adequate  airflow, 
and  no  condensation. 

Finally,  new  technology  in  electric 
lighting  means  significant  reductions  in 
energy  consumption  are  possible  by 


Natural  Materials 

Legionnaire1*  disease,  and  the  'sick 
building  syndrome’  have  highlighted  the 
worries  of  many  people  that  building 
products  common  ly  used  in  the  past  arc 
not  appropriate  in  a  healthy  building. 
Asbestos  went  some  years  ago  (though 
there’s  plenty  of  it  lurking  in  odd  corners 
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snJJ).  Bur  all  sorts  of  laminates  and 
chemical  products  have  been  shown  ro 
degrade  and  give  off  undesirable  fumes. 
Others  may  have  very  undesirable  side 
products  in  rheir  manufacture,  or 
become  lethal  gas  generators  in  the  event 
of  a  house  fire. 

We  can  avoid  rhe.se  risks  by  using 
natural  materials  wherever  possible. 
Wood .  stone  natural  fabrics,  paper, 
waxes  and  water-based  paints  all  offer 
softer  technology  than  polystyrene, 
petroleum-based  varnishes  and  paints 
and  other  chemically  manufactured 
materials.  The  super  insulated 
may  give  good  energy  efficiency,  but 
may  not  ‘breathe'  in  a  healthy  way,  so 
emphasising  solar  gam  and  light  airs 
structures  is  energy  efficient  in  a  more 
pleasant  way.  *  c; 


Construction  Ideas 

Passive  energy  efficiency  is  more 
awarding  than  high  inpur  systems, 
encouraging  the  design  of  buildings 
which  by  their  nature  work  well,  rather 
than  needing  the  additional  inputs  of 
further  technology.  Houses  built  into 
die  earth  arc  known  as  ‘benned* 
structures. 

Underground  building  provides  a  high 
degree  of*  temperature  stability,  built 
iiro  sun  side  banks,  offering  external 
surfaces  in  the  best  direction  for  solar 
gam,  bur  burying  all  shade  side  surfaces 
in  the  ground  for  insulation.  Another 
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attractive  and  comfortable  method  is 
keep  all  solid  materials  (stone  or  b 2 
and  heat  sources  at  the  centre  of  t 
structure  and  to  surround  this  with 
light  open  glazed  structure.  This  gd 
high  solar  gain,  and  the  core  of  t 
building  acts  as  a  heat  store. 

Building  the  house  over  animal  sh 
is  an  old  tradition  for  getting  free  cen 
hearing. 

Building  regulations  were  introdu 
for  the  best  possible  reasons,  and 
(tad  veil'  varied  effects,  In  the 
building  innovation  has  been  restnci 
by  conservative  public  taste  & 

planning  officers  who  have  not  looked 
favourably  on  radical  building  d 
There  arc  many  more  example* 
innovative  architecture  for  the  hon1* 
Scandinavia  and  the  United  0 
Germany',  with  its  ‘baubiolog*  «* 

mcnr,  has  led  in  the  re-introduettf 

natural  materials.  .  |, 


liav 


There  is  moie  to  the  subject 
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scrtoiis  house  buillier  than  can  be 
C{)Vcrcd  in  rhis  space.  I  hope  the 
possibilities  for  healthier  housing  have  at 
least  been  hinted  at,  and  that  the 
enthusiast  will  find  good  sources  for 
farther  research  in  the  book  list. 

Retrofit  Ideas 


glazing  may  save  up  to  ten  per  cent  heat 
loss,  but  is  so  expensive  that  the  pay. 
back  times  arc  very  long.  It’s  cheaper  to 
use  secondary  glazing;  panels  that  fit  on 
the  inside  of  existing  windows.  Thick 
curtains  closed  at  night  arc  another  help, 
When  redecorating  you  can  choose  to 
remove  undesirable  materials  and  relit 
with  natural  ones.  Jflfl 


Not  many  people  arc  in  a  position  to 
throw  their  home  away  and  start  again. 
How  possible  is  it  to  fit  existing  homes 
in  the  ways  calked  about  here?  Some 
areas  have  tree  energy  consulting 
services,  and  elsewhere  there  are 
consultants  who  charge  It  can  be  well 
worth  paying  someone  to  conduct  an 
energy  audit  on  a  building,  or  it  is 
something  you  can  do  yourself  .  Various 
bodies  advise  on  the  procedures. 
Organisations  listed  at  the  end  of  the 
book  can  help  with  fort  Iter  information. 

Draughrproofing  and  insulating  lofts, 
walk,  floor;  and  water  tanks  arc  the  most 
efficient  measures  to  take.  Double 


Neighbourhood  Energy  Action  is 

a  chart  rv  which  helps  communities 
establish  programmes  to  increase 
the  energy  efficiency  of  homes.  It 
V  particularly  motivated  by  the 
energy  needs  of  the  poor  and 
elderly  who  arc  mosr  ar  risk  from 
hypothermia,  and  from  an  in¬ 
ability  to  pay  high  fuel  bills. 


Furniture 


The  same  applies  to  furniture  as  tor 
buildings  -  natural  materials  arc  better 
for  health  and  comfort,  as  well  as  kinder 
to  die  environment.  The  inventive 
householder  can  find  furniture  from 


many  quarters.  Why  buy  expensive 
foton  bases  when  they  can  be  made  out 
of  recycled  pallets:  Refuse  skips  arc  a 
wonderful  source  of  other  people’s  cast¬ 
offs.  (In  some  parts  of  the  world  it  ii 
illegal  to  remove  things  from  skips 
without  permission.)  In  big  city  centres 
wealthy  companies  refurnish  four 
executive  suites  and  boardrooms,  and 
throw  out  carpets  and  furniture  that  are 
of  higher  quality  than  most  people  car. 
ever  afford  to  buy.  Second-hand 
furniture  shops,  old  form  sales,  house 
clearance  pieces  from  n.  movers  —  there 
arc  any  number  of  sources  of  cheap  or 
free  furniture,  and  a  growing  numbered 
networks  for  recycling  unwanted  items. 

In  the  Hist  world  we  discard  so  many 
things  which  in  poorer  parts  of  the 
world  arc  looked  on  as  primary 


the  permaculture  way - 

resources.  A  lot  of  this  material  is  good 
enough  to  sit  and  sleep  on,  or  even  to 

ca  r  from  '  jH 


Stoves 

If  we  arc  to  take  pcn>ona] 
for  our  needs,  then  the  stove  becomes  a 
vital  tool.  How  can  you  keep  yourself 
warm,  apart  from  by  cuddling  up  to 
someone  else? 

Electricity  is  not  a  fuel,  but  a 
secondary  energy  source  derived  from 
fuels  elsewhere.  Unless  we  generate  our 
own  dcctnatv  by  wind  or  watet  power, 
it  is  unlikely  that  we  are  in  a  position  to 
take  responsibility  for  providing, our  own 
electrical  hearing  and  cooking  facilities. 
Most  people  who  do  generate  their  own 
electricity  do  so  on  a  scale  large  enougjh 
to  power  lighting,  or  low  wattage 
appliances,  bur  rarely  is  home  generation 
achieved  on  the  multiple  kilowatt  level 
required  to  run  ovens,  electric  cooking 
rings  and  heating  appliances.  It  is  nor  the 
most  appropriate  energy  source  for 
these. 

Gas  from  mams  supplies  can  be  a 
comparatively  cheap  fuel,  efficient  and 
relatively  dean  to  bum.  We  can  produce 
gas  from  our  own  methane  generation 
plant,  bur  again  this  is  a  fairly  major  step. 
I  hcre  is  also  horded  gas  (propane  or 
which  is  expensive, 
transported  to  places  without  mains 
supplies  Anyone  installing  gas  boilers 
should  consider  the  latest  condensing 
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b;.'.!lcr  ^hnolcgy,  ,vh; 
efficient. 

.  are  likely  tobc, 

install  oil-hrcd  systems  today  |„ 

expense.  It  is  an  efficient  L\ 

di-ft*  ££ 

adjust  output  to  fluctoatW  d™ 

How5v“?  th're  “  Bnte  to  rccoS 
as  a  fuel  m  systems  where  wv  >m. 
to  take  responsibility  for 

outputs  -  unless  there’s  an  nil  ^ 
your  back  yard. 

This  brings  us  to  solid  fuel.  Coal.  q 
more  especially,  smokeless 

coal,  are  efficient  fuels,  but  can 
filthy  outputs.  These  fuels  burn  y 
hot,  and  some  little  residue  of  the 
remains;  the  gaseous  outputs  i 
however,  contributory  to  our 

*  j 

spheric  pollution.  Anthracite  is 

.  a.  hi  *  —  ■'  Jt 
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In  descending  order  come: 
bituminous  or  ilrv  steam 

w 

bituminous  coal,  and  lignite,  or  b 
coal.  The  firet  stage  of  coal  in  the  mil 
is  peat.  It  does  make  sense  to  use  in 

JT  _  .  ^ 

areas  where  there  are  surface  ucp 
and  where  sea  coal  is  found  on  t 

beaches.  New  stoves  arc^^Hj 
iiich  bum  the  residues  n 
completely,  and  have  rdativch 


The  preferred  fed  tor  & 
culture  stove  is  likely 
Doesn't  burning  wood  re  ~  ^ 
which  add  to  the  gr«n  ^ 
True.  And  isn  t  wood 
fhel  than  coal?  In  one  sense. 
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answer  is  that  wood  is  renewable.  If  we 
plant  and  grow  trees  faster  than  we  use 
them  for  foci,  then  we  are  trapping 
carbon  in  die  biomass  fester  than  we  arc 
releasing  it.  If  we  use  any  of  the  other 
fuels  we  arc  simply  releasing  damaging 
jascs  and  making  no  attempt  to  control 
our  input/output  cycle  The  use  of  solid 
ftjel  stoves  will  give  the  option  of 
burning  coal  or  coal -derived  fuels  as  an 
alternative  if  wood  is  in  short  supply,  or 
for  short  term  increased  hear  output. 
The  important  thing  is  to  understand 
how  to  run  stoves  efficiently. 

The  open  lire  has  had  its  day.  It  is  only 
one-third  as  efficient  as  an  enclosed 
Move,  and  causes  draughts  in  rooms 
where  it  is  used,  if  you  want  the 
occasional  cheerful  glow  of  an  open  fire, 
install  a  stove  with  glass  ur  opening 
doors  Stoves  should  always  be  placed  on 
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an  inside  wall,  so  that  hear  is  exchanged 
as  efficiently  as  possible  through  the 
house.  Heat  passes  in  three  ways,  Ln 
conduction  (through  direct  contact 
only),  by  convection,  through  the 
passage  of  warm  air  or  water,  and  hy 
radiation,  through  die  transmission  of 
wavelengths  of  radiation  which  transmit 
heal  through  clear  air,  Wanning 
radiation  is  blocked  by  solid  objects. 

Radiant  heat  offers  the  highest  com  ton 
level,  and  so  stoves  intended  rr>  hull 
living  space  should  be  freely  viewed  from 
the  widest  possible  floor  area.  Convec¬ 
tion  can  be  aided  by  making  air  ducts 
from  the  room  with  the  stove  in, 
through  to  other  parts  of  the  house 
Conduction  and  convection  combine  in 
stoves  with  integral  water  hearers,  either 
to  provide  hot  water  for  wishing, 
pumped  water  for  radiator  systems,  or 
both .  Warm  air  tan  be  pumped  as  parr 
of  the  system,  either  directly  from  the 
stow,  or  as  a  heat  recovery  system, 
extracting  warm  air  that  lias  risen  to  the 
top  of  the  house  and  returning  it  w 
ground  floor  level  The  most  efficient 
systems  incorporate  heat  stores.  These 
mav  take  several it inns,  front  undcrfl*  w  >r 
pits  of  gravel,  through  large  water  tanks. 
to  3  massive  central  cone,  or  uodei- 

insularcd  slab  floor. 

Whilst  it  is  desirable  to  extract  as  much 
hear  as  possible  from  the  fi<c, 
overcooling  of  the  flue  gases  will  lead  to 
inefficient  combustion .  This  leaves  m< 1 
polluting  gases  in  the  chimney  vcm,  and 
can  lead  to  the  build-up  of  creosote  and 
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dr  in  die  chimney.  This  may  later  result 
in  chimney  tires.  Wood  stoves  should  be 
run  extremely  hot  at  least  once  a  day  to 
remove  this  residue.  In  theory  creosote 
can  be  collected  as  a  wood  presen  a  five 
from  a  tapped  flue  pipe,  but  in  practice, 
any  build-up  indicates  the  tire  is  not 

running  hor  enough. 

Built  lings  tend  either  to  the  massive  or 
the  light  scale  of  things.  Stone  and  brick 
buildings  are  more  massive,  heat  more 
slowly,  and  stay  warm  for  longer. 
Wooden  buildings  heat  and  cool  more 
quickly.  In  either  case  it  may  prove  more 
efficient  and  comfortable  to  keep  a 
constant  low  level  ot  heat  input 
maintaining  a  desirable  ambient  temp¬ 
erature  than  to  be  putting  m  high 
amounts  of  foe!  at  peak  periods  and 
suffering  cold  spells  whilst  the  building 
uarms  up  twice  a  da)'. 


Waste  Usage 


Households  should  look  to  use  their 
waste  products  as  much  as  possible. 
Organic  material  can  be  cony  osted. 
That  includes  paper,  some  fabrics,  hair 
and  nail  clippings  as  well  as  vegetable 
wastes.  Given  appropriate  systems  it  may 
include  laetes  and  urine. 


It  is  no  good  lamenting  the  failure  of 
local  authorities  to  recycle  our  waste 
products  if  we  do  not  co-operate. 
Increasingly  we  see  bottle  banks,  paper 
and  plastic  recycling  units  and  can 
dcpo'it  systems.  Supermarkets  have 


been  shamed  into 
responsibility  for  reducZT’'’8  *«, 
consumer  society.  It  jj  v  "'“cof 
surface  change.  ft,  pref^,  ™U‘h 
Sweden,  to  ban  the  no„.ret  “ 

bottle,  and  go  back  to  a  system  of  reu? 
these  artefact,  rather  than  tht  £ 
energy  cost  of  continually  rtfVl? 
them.  A  first  stage  in  planet  repair 
here  »  to  use  these  systems  c„,i 
tasocaliy  when  offered.  We  Kan  h 
prepared  to  son  our  rubbish  to  nuked 

all  work.  9 

Some  local  authorities  arc  getting! 
message  and  returning  to  refose 
collection  systems  which  sort  girba&j 
reusable  waste,  rather  than  ire 
everything  as  junk  to  be  burned  atni 


buried,  in  the  United  Stares  urban 
corporations  are  running  out  of  landfill, 
sites.  Since  we  create  the  mess,  it’s  upu< 
us  to  clear  it  up,  and  imagmmr 
schemes  have  appeared  all  over  the  wojrM 
for  turning  household  waste  into  usrfJl 
objects  once  again,  ■ 


Greenhouses  are  an  excellent  tr,,imau 

whilst  also  prnv 


an  artificial  dimatcl 
growing  system.  By  using  tnp 

polycarbonate  it  has  even 
"  J  e  to  grow  lemons an 
an  unheated  peenhousc  at  uo  ^ 

h  .  ^  & -r  ^ 

multiply  their  uses  i 


,  | 
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.  HOME  -  WHERE  THE  HEART  IS 

dwellings  offering  increased  solar  gain,  Security 


3J1d  reduction  of  heat  loss  by 
c0nvcction  -  They  also  create  handy 
^rdeiis  in  zone  zero. 


Home  as  Garden 

This  use  of  home  as  garden  can  extend 
within  the  structure.  I  have  known 
people  grow  mushrooms  under  the  bed. 
Herbs  and  fresh  sprouting  for  salads  on 
the  windowsill  are  possible  in  any  home. 
Tenement  balconies  and  city  rooftops 
arc  capable  of  producing  large  quantities 
of  food.  Every  external  wall  presents  a 
growing  opportunity  for  climbing  plants 
tor  food,  or  for  training  fruit  trees  which 
will  benefit  from  the  added  heat  of  the 
adjacent  structure.  In  return  the  living 
plants  reduce  heat  loss  from  the  building 

hy  breaking  up  airflow  over  the  external 
surface. 


Fences  and  Boundaries 

Fences  and  boundaries  offer  similar 
opportunities  for  high  yield.  Why  just 
phm  an  ornamental  hedge?  A  fruiting 
hedge  will  be  quite  as  ornamental  and 
cr  r^c  added  yield  of  crops  each 
fanner  and  autumn.  No  fence  need  be 
hare  -  it  Ls  always  a  marvellous 
PP'>rtumry  fur  climbing 

vine  fruits  and  so  on. 


«  an  .deal  World  no-one  would  worn 
about  security.  Every  home  should  be 
d^jed  with  security  in  mind.  ,^vi 

ducr  burglars  better  than  a  cheap  lock  -  ^ 
tentative  burglars  may  think  twice  about  ■ 
sieppmg  into  .1  house  where  people 

mi&hr  bt  UP  and  about.  Any  physical 
security  measure  may  send  an  intruder 
to  look  for  weaker  points  in  the  sy  stem. 

They  may  be  safer  going  round  to  the 
back  window  where  they  can’t  be  seen, 
if  you’ve  made  the  front  door 
impregnable.  If  the  worst  comes  to  the 
worst  it  s  not  worth  confronting  enraged 
thieves,  it  s  far  better  to  run  away. 

Possessions  can  be  remade,  life  and  limb 
cannot. 

The  scale  of  intervention  can  be 

applied  and  offers  tome  nice  biological 

solutions.  There  arc  plenty  of  feroaous 

plain  s  w  hich  can  make  boundaries  verv 

* 

uninviting.  The  firox  varieties  of  linlh 
make  porcupines  look  cuddlv,  and  grow 
quickly  into  thick  hedges.  There  arc 
many  varieties  of  roses  and  edible  berries 
with  heavy  and  painful  thorns. 
Blackthorn  and  hawthorn  arc  quick- 
growing  barriers.  Many  people  arc 
tempted  to  get  watch  dogs,  but  dogs 
require  a  lot  of  can:  and  attention  They 
can  also  be  a  threat  ro one  sow  n  children 
as  well  ns  to  other  people  Geese  and 
guinea  fowl  make  far  more  noise  and  cm 
be  much  better  guards  Geese  can  be 
quite  vicious;  guinea  fowl  are  just  noisy. 


1 
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THE  PERMACULTURE  WAY - 

hut  have  the  added  advantage  that 
they 'a*  seif-roasting  and  need  very  little 
care.  They're  both  more  acceptable  to 
eat  in  Western  society  than  dogs, 
offering  additional  yield. 

Viewpoints 

people  often  want  to  put  the  house 
where  the  view  is.  They  dream  of  sitting 
in  front  of  the  fire  looking  out  through 
picture  windows  at  great  sweeps  of 


countryside.  If  there’s  a 
want  to  preserve  thcn  makc  .  **  YiJ 

spot,  somewhere  special  to  vL?  ^ 
bench  or  pagoda,  but  a  wait  1  *3 
the  house.  Let  it  ,*  ^  <*_ 


solitude  and  reflection.  The  h .  “ 

are  always  from  the  top  0f 

that’s  a  silly  place  to  put  a  house. V"1! 
great  place  to  look  out  &om  „  thc ,  ‘ 

beyond  and  feel  your  connect, 
vour  community.  That’s  our  „a,  lw, 
of  call.  w 


I  Oi  l 


8  YOUR  COMMUNITY 


We  all  live  by  interaction  with 


winmunic 

ties  strong  and  fruitful  is  the  next  priority  after  looking 
is  resourced. 


our  immediate  community.  Making  these 

nrirtriru  i  ■  . 

at  how  your  home 


What  is  Community? 


Any  gr°up  of  people  occupying  a 
physical  community  arc  potentially  able 
tt>  live  as  a  communin',  but  no-one  is 
going  to  give  away  anything  to  their 
neighbour  unless  ir  is  in  their  self- 
interest  to  do  so.  This  is  a  crucial  distinc¬ 
tion.  Communities  which  work  cm  the 
human  level  do  so  because  people  know 
that  they  derive  individual  benefit  from 
die  organisation  of  the  community,  not 
because  they  have  an  altruistic  belief  in 
it  being  ‘better’. 

Poverty  is  the  greatest  builder  of 
communities ,  People  alive  in  the  Great 
Depression  recall  such  times:  ’we  had  nu 
dioicc  but  to  help  each  other,1  If  present 
economic  trends  continue,  and 
population  continues  to  grow,  we  cm 
e*pwt  to  see  a  lot  more  poverty,  This 
1  ,l>  he  an  ideal  Opportunity  to 

^discover  community, 


Many  people  have  attempted  to 
crcatc  iU!] unities  zs  liberating 
and  self-supporting  entities.  One 
of  the  most  fruitful  of  these  was 
Robert  Owen.  A  radical  philan¬ 
thropist  in  the  1820s.  he  attracted 
support  amongst  working  people  j 
in  America  and  Europe,  establish¬ 
ing  several  utopian  communities. 
Owcnitcs  called  themselves 
‘socialists';  not  ut  the  present 
sense,  but  to  identify1  their  culture 
as  belonging  to  the  people  as  a 
whole  rarlicrrhan  the  needs  of  the 
individual.  In  1844  Owen  ires 
established  the  world's  first  vo- 
operative  store  at  Rochdale  in 
Lancashire: 


International  Examples 

In  maov  ways  the  labourist  policies 
which  created  rhe  welfare  state  in  Britain 
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Stemmed  from  these  early  philosophies. 
The  main  difference  is  that  Owe m res  saw 
rhe  community  as  its  own  support,  not 
as  to  administrative  structures  too 
lanje  for  the  beneficiaries  to  control. 
Present  dav  "communes’  or  ‘intentional 
communities’,  where  people  Eve  in 
shared  accommodation  in  small  groups, 
work  at  building  a  new  and  better 
philosophy  of  life.  Community  only  has 
meaning  for  the  future  when  it  extends 
into  and  includes  all  of  society'. 

The  concentration  of  our  consumer 
society  on  the  individual  probably  seems 
very  strange  in  Asian  or  African  cultures 
which  have  maintained  their  cohesive 
strength.  Whilst  collectivism  clearly  has 
drawbacks,  it  is  the  only  way  our 
burgeoning  world  population  can 
seriously  expect  to  confront  future 
ecological  crises,  dfl 


aid  workers,  or  other  HAMm* »  . 
the  problems  of  a  client  „  °  S0' 

experienced  people  cm 
process  of  community  design  k  *  1 

where  invited.  UtQ| 


Co-operation 


We  arc  singularly  short  on  the  skill* 
a>-operating  in  modern  indust 
society.  We  have  much  rc-lcaming  to  fa 
To  co-operate  we  need  a  tolerance  of 
others'  fallings,  and  a  willingness  to  learn 
from  our  mistakes. 

Japan  has  led  the  field  in  how  ta  4 
this  in  large-scale  industries.  T lit 

outcome  is 


organ  iscu  a  to 


problem,  wirh  groups  of  people] 
their  targets  and  working  for 


Designing  for  People 

People  arc  not  all  average  fit  young  men . 
Thev  come  in  ail  sizes,  shades  of 
opinion,  a  foil  range  of  gender,  and  have 
needs  which  change  from  rhe  cradle  to 
rhe  grave.  Community  will  only  work, 
therefore,  if  it  is  designed  by  all  these 
different  people,  rather  than  for  them. 
Designing  human  habitats  must  invite 
the  panic  patfon  of  the  users.  Perma- 
culturc  is  a  disciplined  way  of  con¬ 
sciously  designing  human  habitats 
which  invites  the  participation  of  the 
users.  It  is  not  a  method  for  designed. 


Saul  D. 

community  organising  in  the  US 
to  a  fine  art.  From  the  193th  on 

lie  developed  practical 
organising  for  poor  city  dwcUcis  to 

achieve  better  living  conti™ 
Xhc  Alinsky  approach  su 
that  such  change  comci 

confrontation  with 

the  negot^^e* 

groups  use 

number*  of  pe<>P,c  tD  ® 

people  power  ih 


from 
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specific  goals.  It  will  never  come  from 
jjeiliscic  exclusion  from  ‘the  system*, 
but  only  from  turning  large  power 
structures  into  bodies  addressing  our  real 
needs  through  involvement  and  contact. 

Communication 

no  .such  change  can  work 
without  communication,  both  spoken 
and  technological.  Personal  verba) 

communication  is  the  most  effective 

method  of  learning  and  teaching  social 
change.  AH  cycles  of  intense  social 
development  tend  to  bring  with  them  a 
rash  of  publications;  the  penny 
pamphleteers  of  the  nineteenth  century 
give  many  common  people  access  to 
ideas  for  political  change.  They  brought 
a  debate  to  the  people,  of  which  the 
'paperback'  and  the  'periodical'  are  the 
modem  equivalents. 

At  the  forefront  of  the  information  age 
ts  die  technology  which  makes  global 
contact  as  instantaneous  as  you  would 
like  it;  telephone,  tax,  computers,  telex, 
short  wave  radio  (as  used  by  'hams*), 

j  *  - 

arizen’s  band  radio  (CB)  have  all 
rrjkhcd  levels  of  cheapness  at  which  they 
taw  (alien  into  the  hands  of  such 
subvqstvc  agents  as  you  and  I  "he 
fiktocomputer  lias  brought  immense 
power  of  communication  to  individuals 
and  organisations  of  moderate  financial 
ans-  Despite  the  precious  metals  they 
dtfisumc,  and  the  slave  labour  of  their 


Trade 


your  community 


construction,  they  may  yet  be 

of  liberation  lor  us  all. 


Trad'  1  an  essential  aspect 
communication,  and  t,n  a  local 
very  thmg  which  pulk  communitiq. 
together.  One  of  the  most  powerful  agtff 
you  can  make  ro  strengthen  your 

community  is  to  resolve  to  spend  your 
money  locally.  fWgm 

Here  is  a  game  for  proving  tin  Ail 
trading  organisations  spend  some  of 
their  own  buying  power  locally,  .md 
same  at  a  distance.  Some  of  the  local 
trade  is  owned  locally,  and  some  at  j 
distance.  Ihus  mast  supennw.c!1 
belong  to  ten  si  it;  rmilnnatioiuls,  and 
buy  most  of  their  inputs  on  a  global 
market.  The  shoemakers  at  the  comer 
shop,  who  own  their  own  business,  mar 

■m 

buy  all  their  leather  foam  the  local 
tanner,  who  in  turn  buys  from  lota  I 
slaughter  houses,  who  in  runt  buy  from 
local  farmers.  Everyone  has  ro  spend 
some  money  on  remote  inputs  ;.g. 
petrol)  and  some  on  local  inputs  (eg. 
labour,  local  tax  etc.). 

The  significance  is  the  proportion 
spent  with  wham.  In  the  supermarket 
vou  can  reckon  that  for  every  £10  you 
spend,  £2  comes  back  into  the 
community,  and  £8  leaves  on  the  next 
bunkinu  >  lay.  Aith  our  shoemak: 
keep  £8  in  the  community'  and£2  leaves 
[he  figures  are  hypothetical-  hm 

realistic.  Let's  assume  the  money  keep' 

on  the  same  basis.  Whaj 


the  left  hand 


ro  it? 

p 

expended  in 
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44  35 


the  permaculture  way  — 

Locally  owned/local  inputs 

l/S 

In  Remaining 

10.00 

8.00 
5.60 
4.48 
3.38 
2,86 
2.21 

t  «  *  l«77'  IMP 

1.42 
1.14 
0.91 
0.80 
0.56 
0.45 
0.36 
0.29 
0.23 
0.18 
0.14 
Q.i! 

0.09  ( m 

0.07 
i  0,04 
0.03 
0.02 
0.01 


Remotely  owned/rem 

£/$ 


ote 


Inputs 


In 

Remaining 

10.00 

2.00 

2.00 

0.40 

0.40 

0.08 

0.08 

0.02 

0.02 

nil 

column  shows  that  tho.sc  who  choose  to 
spend  their  money  on  locally  made 
produce  at  locally  owned  businesses 
bring  four  times  as  much  svealth  to  their 
community  as  those  who  do  the 

a 

opposite  without  spending  a  penny  more 


cost  tw  ice  as 
people  arc 


much  or  more 
better  oft. 

jq  umiT  £0 


r 
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Decision 


Rut  who  runs  t  he  community?  If  the 
0p|c  who  constitute  the  community 
[joifr  then  it’s  not  a  community,  it’s 
another  baronial  outpost  .  However,  it  is 
foolish  to  expect  two  hundred  people  to 
be  able  to  reach  accord  on  anything.  So 
invite  vour  community  to  engage  in 
trust.  The  indications  are  thar  the 
maximum  number  of  people  who  can 
rationally  organise  anything  is  three.  11 
you  can  ever  avoid  having  more  than 
three  people  make  a  decision,  then  do. 
Two  can  get  the  work  of  decision¬ 
making  done  quicker,  and  one  is  just 
bnllianr.  Particularly  if  ir’s  yourself. 

This  raises  two  terrible  spectres.  The 
tint  is  that  ‘someone  else  is  in  charge’. 
1  tic  second  is  'help!  I’m  in  charge;  The 
solution  is  easy.  Von  share  out  the  work 
til  being  in  charge.  Everyone  takes 
responsibility  for  some  aspect  of  the 
cotrtmunin-,  and  gets  on  with  being  in 
charge  of  that  bit.  You  meet  in  as  small 
■!  group  as  possible  to  discuss  progress  as 
toficcjuently  as  possible.  You’re  all  so 
i’usv  doing  it  that  you  don’t  need 

meetings  very  often.  When  you  have 
meetings,  you  report  what  you've  done 
briefly.  If  you  don’t  like  what’s  going 
,,n  vou  say  so  in  a  way  which  makes 
||  Vei)r  ^lear  that  the  person  who 

thar  responsibility  knows  thar 

?°a  3rc  ^ing  responsibility  for  helping 
better^  and  is  going  to  get 
support.  You  continually  identify 
11  p*and-ci >ming  people  t<  take 


your  COMMUNITY 
your  ,m  n  role  off  you  soon 

Practise  tt,  it  works  ,, 
^hbe,ievi„gttatBTry(;ncis;^ 

th^  can^  and  that  you  arc  a  valuable 
cr.  t  all  helps  develop  trust  and 

?:,n»  .-  ,thc  ™,n  cuoencv  of 
international  exchange. 


Community  Banks 


Meanwhile  communities  can  help 
themselves  with  the  existing  currency. 
Community  banking  is  a  tool  for  local 
development.  Legal  structures  exist 
which  make  it  possible  for  credit  unions, 
mists  and  other  financial  combines  to  be 
created  by  communities  for  their  own 
bench!  The  aim  is  to  attract  investment 
Itom  individuals  in  the  community  to  be 
available  for  reinvestment  in  their  own 
interests.  Why  put  vour  savings  in  the 
building  society  for  them  to  invest  in 
someone  clse’s  projects  over  which  you 
have  no  control?  Your  investment  mav 

■  -  ft 

actually  be  harming  your  health.  Start  a 
community  hank  and  help  revitalise 
your  own  neighbourhood. 


Community  Transport 

Our  possessions  separate  us  from  each 
other.  This  is  nowhere  truer  than  in  the 
motorcar.  Here  we  mi  in  mother  traffic 
jam  on  another  four-lane  lughw.u. 
thousands  ol  us  all  alone  in  our  lurk 
metal  boxes.  You  have  only  to  enjoy  ft 
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good  chat  with  your  transitory  neigh¬ 
bour  on  a  bus  in  Glasgow,  Copenhagen, 
or  any  other  major  conurbation  to  sec 
how  community  transport  can,  not  only 
bring  us  together,  bur  make  travelling  a 

delight.  a  mk 

It  would  make  good  economic  sense 

to  make  public  transport  free  in  the 
centre  of  major  conurbations.  Fhis 
would  see  oft  the  motor  car  aftdnujfl 
hideous  cost  to  the  community  of 
supporting  it. 

Meanwhile  local  communities  can 
create  this  access  for  themselves  by 
investing  in  minibuses  and  so  forth  for 
shared  beneficial  use.  Car  sharing 
schemes  are  another  way  forward  for  this 
policy.  Bicycles  arc  a  friendly  alternative. 
Then  there’s  always  the  ultimate 
community  transport  -  legs.  No  better 
way  to  test  your  neighbourhood  than  by 
regularly  walking  ir.  Mind  out  for  dog 
mess!  One  hears  there  are  areas  of 
America  where  the  police  stop  and  ask 
you  what  you’re  doing  if  you  cycle  or 


- **«pwuuy  we  ait  i  ]■ 

prevent  these  vital  JimKt  "  % 

Skateboarding  may  he  an 
achieving  withdrawal  from  *f° 
addiction,  and  has  the  added  ad*  * 
of  keeping  you  out  of  the 
you  lose  your  balance.  m 


Opting  In 


- - — a  more  canng,  sfcjL 

society,  has  achieved  some  bad  public,- 
through  the  phrase  'sdfsufficSiJ 


Peimaculture  design  and  community 
living  arc  not  about  rcta*at  from  sockm 
they’re  about  opting  in.  Ciwnmunitr 
development  begins  with  the  con  .1.  „ 
decision  that  what  happens  in  w- 
street  is  the  one  thing  you  can  affer 
thc  world.  Anyone  can  join  in. 
today.  M 


Benefits 


1M 


& 


,  / 


a  -5$ 


1 


,7> 


The  benefits  arc  having  your  nrigtf W 
understand  yout  need.*’  in  lik.  -i'HI 
to  cooperate  l  getting  them.  »» 
only  going  to  happen  became  tb<!  F 

the  same  benefit  in  return.  t  ,n 

create  a  safer  future  society »h^;- 
look  out  for  each  other.  Lt  m  ^ 
when  the  hard  rimes  L°mt  flJ«# 
alone.  It  means  the  next  get1*- 
up  with  these  attitudes  as  p 

culture.  H 
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permanent  (>ultuic 

Essentially  the  word  culture  simply 
implies  a  sense  of  history.  Without 
iTilturc:  we  are  individuals,  hell-bent  on 
our  personal  needs  to  the  exclusion  of  all 
others.  Without  history  we  have  no  clan 
loyalty  Without  that  there  is  no  society, 
and  ail  dissolves  into  fear,  disorder  and 
violence.  We  can  no  longer  afford  to  be 
individuals  scrabbling  over  one  bone. 

Then;  ait  too  many  of  us,  and  we  have 
stretched  die  resources  of  our  planet  too 
hr,  and  our  weapons  arc  too  potent  to 
risk  this  level  of  conflict  in  future 

We  must  relearn  a  respect  for  culture. 

A  society  with  a  strong  sense  of  history 
has  many  group  and  individual  rituals 
which  punctuate  the  cyclical  nature  of 
life.  Rites  of  passage  are  celebrated  with 
dignity  anti  honour.  Birth,  adolescence, 
pairing  and  death  are  seen  not  so  much 
as  endings  and  beginnings,  but  as  points 
t*l  renewal.  The  seasons  demand  special 
repeated  actions,  words,  meals,  dances, 
*ungs,  poems,  drawings  or  even  just 


1°  an  outsider  the  rituals  may  seem 

-m 

over-intricate  or  ridiculously 
naive,  irrelevant  or  foolishly  compliant. 
To  the  society  itself,  to  its  members  who 
M'inii  the  rmie-hunourcd  ceremonies. 

c  onporrance  lies  in  the  sense  of  place, 
^  and  honour  that  is  given  to  rite 
ddual  and  the  tribe,  rather  than  the 
***  °f  ritual  itself. 

^  nhjrrun3rdy,  etching  the  television 
U  n“r  much  to  strengthen  the  clan 
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tfin”1*’  ,°r  WC  WOuld  havc  link  „c,.d 

timr  V  ntual-  8>vcn  how  much 

n«d  m  th"T“  in  PC°plc’S  llv“'  We 

Grccn  World1  of  tomorrow 

be  au  a  re  and  corneous  of  our  culture. 
Perhaps  we  need  new  myths.  „ew 

lfS“dfrtlpith^lrt 

The  cornerstone  of  aU  strong  cultures 
is  the  oral  tradition.  Tty  mating  up  a 

song  in  your  head,  remembering  it,  and 
then  teach  it  to  someone  else,  without 
ever  tmtinij  it  dmm.  It  needn't  be  clever 
oi  complicated  or  even  have  a  good  tune. 
A  hymn  of  praise  to  something 
important  in  your  life,  perhaps  -  your 
favourite  pudding,  your  partner,  or  the 
cat.  In  tlie  age  of  mass  communications 
d  literacy  we  have  lost  the  art  of  the 
most  literate,  to  know  and  tell  their  own 
culture.  Practise  storytelling.  Practise 
giving  instructions  on  some  derailed 
task,  verbally,  with  no  notes.  Practice 


A  culture  transferable  by  voice  cannot 
be  changed  other  than  by  the  speaker. 
With  writing,  editing  and  selection 
change  the  context,  and  messages  arc 
nor  received  ui  rheir  imperfect  totality 
Impressions  are  changed,  and  views  are 
homogenised.  The  individual’s  import¬ 
ance  is  reduced,  without  strengthening 
the  bonds  of  society,  which  can  only  be 
strong  when  each  individual  is  ,ypcr.un 
of  importance.  Learning  CO  love  using 
your  voice  is  the  best  way  to 

culture. 


a 


I  include  sign  language  as  the  of 
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the  permaculture  way - 

;h.i^  who  have  no  spoken  language,  and 
remind  myself  and  the  reader  of  how 
important  it  is  for  speakers  to  learn  this 
means  of  communicating  with  those 
who  have  difficulty  with  the  spoken 

word. 

People  with  Special 

Needs 

Who  arc  they,  these  people  with  spcciaJ 
needs'  People  who  use  wheelchairs, 
maybe.  You  mean  disabled  people?  No. 
We  arc  all  "able’  at  some  things  and 
‘disabled1  at  others.  Ar  some  times  in 
our  lives  we  all  have  special  needs, 
because  wc  arc  infants,  because  we  are 
elderly  and  mtirm.  because  we  are  sick, 
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because  we  are  pregnant,  because  we  arc 
injured,  because  we  have  learning 
difficulties,  because  we  are  chronically 
depressed,  or  whatever.  The  ability  ro 
see  this  whole  area  oi  special  needs  as  an 
essential  provision  is  what  distinguishes 
a  humanitarian  society.  In  a  sense  it  is 
the  definition  of  community. 


Security 

All  these  aspects  of  community  arc 
designed  to  offer  security  to  the 


I  he  Breakthrough  True. 
the  integration  0|  dcafanjT' 
people,  running  wo*C\ 

teach  signing,  aW,  „  ^  « 
comtm.nicat.on  between  ,? 

who  can  hear  and  those  who  c*J 
By  talking  with  deaf  people  Qgj 

t  an  about  them,  hew 
overcome  prejudice  and  a 
learning  experience. 


individual,  b\  offering  them  a  p|.;^ 
tribal  stmeturc.  As  much  as  pfo 
structures  cannot  imprison  the  liba 
soul,  nor  can  they  exclude  rhtS 
fear. 


Stone  walls  do  nor  a  prison  it 
Nor  iron  bars  a  cage; 

Minds  mnocem  and  quiet  rak 
That  for  an  hermitage: 

If  I  have  freedom  in  my  tosa 
And  in  my  soul  am  free; 
Angels  alone  that  soar  above. 


Richard  Lovelace 


m 
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about  towns 

It  often  seems  as  If  you  have  to  return  to  the  country*, dc  to  find  th 

•green’  lifestyle.  Yet  most  people  live  in  urban  areas  Can  fWmacuitur . 
offer  a  way  forward  for  the  majority? 


Urban  Gardening 

Visions  of  Hcoropia  arc  usually  rich  in 
images  of  peaceful  living  in  rich 
productive  land  -  happy  families  work¬ 
ing  and  playing  rogether  in  low  energy 
accommodation,  living  off  the  fruits  of 
their  own  labour. 

Our  cities  today  arc  the  opposite  of 
that.  There  is  little  public  right  to  use 
the  land.  Municipal  nithiontics  and 
private  landlords  control  the  Jand  quite 
jealously.  Some  town  dwellers  own  a 
£irden  or  rent  one  as  part  of  their 
tenancy  of  a  flat  or  house.  Clearly,  town 
gardens  are  smaller  than  von  might 
expa  t  in  the  country  -  land  is  at  a 

Jr 

_  -  • 

premium.  Despite  this,  many  allotments 
^1VC  standing  emprv,  and  very  few 
^rdens  are  used  for  intensive  food 
production  in  our  towns  today.  The 
big^sr  town  crop  is  the  foonr  lawn. 

We  have  to  cat  tp  live.  Diet  is 
^creastngly  heing  understood  .is  central 
1(1  n^nv  more  of  our  health  problems 


than  was  previously  thought.  Good  diet 
consists  of  having  enough  of  the  right 
mix  of  the  right  kinds  of  foods  easily 
available,  and  that  means  available 
locally  at  the  prices  you  can  afford. 

Most  ol  the  food  consumed  in  nut 
towns  has  not  only  been  grown  using 
chemical  methods,  but  has  additionally 
then  been  processed.  The  preparation  ol 
canned  or  frozen  fin  ids,  bread  or  meat, 
has  not  only  been  handled  by  machine; 
it  has  probably  seen  a  string  of  chemical 
additives  ending  with  colouring, 
flavouring  and  vitamins  to  add  the 
finishing  touches  that  will  make  the 
processed  product  palatable  once  more. 
You  can  also  buy  fresh  produce  in  cities, 
often  much  more  readily  available  than 
that  to  be  found  iti  the  agricultural 
countryside,  because  of  wholesaling 
being  based  in  urban  centres 

Tire  methods  modern  fuming 
ensure  that  high  levels  of  additives  reach 
our  tables  m  nearly  all  our  food.  Food 
imported  from  abroad  may  contain 
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mca  Of  pesticides  and  so  forth  that  even 
our  broad-minded  chemical  censors 
have  seen  lit  to  ban.  Organic  wholefood, 
,rec  of  such  impurities,  is  scarce,  and 
usually  more  expensive.  It’s  easy  to  say 
that  it's  worth  paying  more  lor  -  but 
ihit  isn’t  an  option  open  to  many 
people  whose  family  commitments, 
unemployment  or  age  ensure  they  must 
make  ever\'  penny  count  in  the  weekly 
shopping  basket.  For  other  bus)' 
urbanites,  there  just  isn  t  tfa^ 
travel  the  extra  distance  to  find,  such 

food .  mm 

An  additional  problem  with  buying 
fresh  produce  away  from  the  growing 
areas  is  that  food  loses  nutritional  value 
from  the  moment  it  s  picked.  Think 
how  much  pollution  gathers  on  die 
average  lettuce  after  a  hot  summer  s  day 
on  the  fruit  and  veg.  stall  on  your  local 
high  street.  ‘Fresh’  can  dearly  mean  a 

wide  variety  of  things. 

Cities  can,  however,  provide  a  much 
more  inviting  food  supply.  Shanghai,  in 
China,  grows  all  its  own  green  Ibod. 
Even  the  densely  populated  trading  city 
of  Hong  Kong  is  40  per  cent  self- 
sufficient  in  vegetables. 

Waste  land  is  all  around  us  in  our 
towns,  of  both  short  term  and  long  term 
avai  lab  ill  tv.  In  the  UK  wc  are  fortunate 

i 

tn  having  an  Allotments  Act  which 
requires  local  authorities  to  provide  land 
for  allotment  associations  (minimum: 
five  people),  so  the  legal  framework  is 
already  there  to  allow  people  to  reclaim 
the  land  During  the  Second  World  War 
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the  popular!,, n  was  1^ 
these  -small  plots.  The  **  ** 
our  towns  provide  a  m  ^rdcns<* 

-source  than  is  apparently 

Even  window  boxes  can’b  "i 
abundance.  The  reasons 
should  be  interested  in  mmiS.f* 
own  food  arc  simple:  1  !qj 


i)  It’s  che  only  way  of  emu*.  ,y 

your  dice  is  free  fom  J 
additives;  * 

ii)  The  exercise  and  fresh  airjl 
gardening  is  good  for  you;  J 

iii)  Home-grown  fresh  vegetables 
your  table  within  hours  of  pickj 
which  means  they  keep  more  of  d 
nutritional  value  than 
vegetables. 


The  same  reasons  apply  in  favour olil 
commercial  cultivation  of  food 
towns.  In  addition,  there  is employe 
to  be  created  in  the  restoration  of  wi 
land  to  productive  usage.  State  ant 
assistance  to  the  creation  of 
businesses  can  be  harnessed  to  su, 

such  schemes.  Comm 
schemes  can  also  be  started  to 
that  unused  gardens  arc  let 
protection  of  tenure  for  P" 
and  ownership  for  the  free  0 
age  or  disability  (or  h<*  °f 

prevents  cultivation  Utsi 

Eatingnraybconco.  *.-jJ 

pursuits.  In  a  Permacuini*  ( 
important,  and  better 


simple  delights  is  a  fitting  balance  for  life 
in  cities  as  the  world's  pace  becomes 
taster  and  more  technological.  If 
concerned  about  quality  of  produce 

polluted  city  environments,  soil 
tests  will  indicate  the  availability  of 
necessary  nutrients  and  the  presence  of 
harmful  toxins.  Root  crops  arc  more 
hlxly  to  accumulate  toxins  titan  leal' 
vegetables.  If  your  concern  stretches  to 
this  level,  just  ask  yourself  when  you  had 
food  analysed  for  purity  that  was  from  an 
unknown  source.  Cities  arc  stressful 
places  to  live. 

There  are  many  other  fertile  aspects  of 
urban  dwelling.  Concentrated  popula¬ 
tions  make  possible  many  community 
facilities,  such  as  arts  centres,  printing 
workshops,  meeting  spaces  and  tidier 
human  scale  installations.  They  can  do 
this  because  the  density  of  population 
makes  economically  possible  facilities 
which  are  hard  to  provide  for  a  more 
disparate  population. 


ABOUT  TOWNS 


City  Farms 


China  is  one  outstanding  example 

°f  urt*«  vulture  which  ^strives  to 

meet  its  own  needs  (sec  above).  In 

Nuw  York  ^  organisation  called 
the  Green  Guerrillas  has  been  s<> 
successful  in  colonising  and 
Bsalung  fertile  waste  areas  in  the 
city  that  they  now  grow  40  per 
cent  of  the  city’s  herb  consump¬ 
tion.  At  Davis  in  California,  the 
Village  Homes  area  of  town  has 
been  designed  more  as  a  garden 
with  homes  in  than  otherwise. 
People  arc  welcome  to  pick  fruit 
hom  trees  that  line  the  pedestrian 
ways.  One  area  of  fruit  trees  is 
reserved  as  a  crop,  the  income  from 
which  is  used  to  pay  maintenance 
staff  for  the  town's  green  areas. 

Examples  of  greenness  tn  the  city 
are  a  strong  symbol  for  the  hope 
that  human  communities  can  be 
places  of  creativity  and  pleasure, 
rather  than  greed  and  conflict.  It  is 
delightful  to  find  in  central 
Helsinki  a  wilderness  park  stretch- 

<•  .  i  i 
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over  hundreds  of  acres. 


Around  sixty  City  Farms  operate  in  cities 
throughout  Britain,  bui  on  the  present 
Kale  their  purpose  is  primarily  cduc.i- 
t*0BaI  and  social.  Though  they  are  also 
productive  in  a  food  sense,  they  can 
hardly  be  said  to  feed  the  population 
fflty  serve. 

City  Farms  arc  an  important  focus  for 
^dian  populations,  giving  substance  to 
^demanding  about  food  sources  and 


reaching  ro  the  heart  of  town. 


quality.  They  also  have  strong  potential 
as  points  for  bringing  together  local 
communities,  in  rescuing  waste  land  arui 
in  providing  a  central  point  fur 
community  development  The  ideal 

foruir  for  our  does  would  be  for  rhe 
gradual  greening  of  open  spaces  to 
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Ashram  Acres  is  a  City  Barra  in 
Birmingham,  England,  started 
because  small-scale  growing  was 
the  common  strand  in  the  native 
cultures  of  a  community  of  very 
mixed  races.  In  turn  ir  has  founded 
.1  business  growing  Asian  vege¬ 
tables,  a  credit  union,  and  runs  an 
advice  centre.  The  gardens  are 
open  on  certain  days  to  women 
oniv,  so  thar  women  have  the 
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opportunity  to  make  contact  and 
learn  growing  skills  in  a  supportive 
wav.  Saturday  is  open  day,  and 
small  groups  of  local  people  come 
to  help  work  the  farm. 


fragment  conurbations  back  into  strings 
of  villages,  each  serv  ing  the  needs  of  the 
immediate  population.  Food  produc¬ 
tion  can  be  brought  back  and  taken  over 
by  the  consumers  themselves.  As 
eompurcr  technology  reduces  t  he  need 
for  massive  centralised  administrations, 
and  as  town  dwellers  become  increas¬ 
ingly  dissatisfied  with  their  polluted  and 
traffic-choked  environment,  the  reclam¬ 
ation  of  our  cities  will  become  more 
evident.  Meanwhile  the  change  has 
Started,  and  is  nowhere  more  visible  than 
in  city  farms. 


City-Count ry  Fingers 

'City -con  nirv  fingers  is  a  pattern  that 

a  quality  in  towns  achieved  by 


having  every  part  of  thcc. 
distance  of  green  space.  Y  ■ 
This  is  the  planning  ,„r^| 
Tyneside,  in  North-East8 pi?^'  ' 
you  drive  two  mte  ^  jjjjj  * 

non  you  are-  confronted  with  rh  " 

S1&Ht  °l  on  the 

expanse  of  the  Town  Moor.  - 

°itTUS  *  'USt  «  *1 

studios.  In  many  other  towns  and  dti, 
planners  are  learning  that  near  accc 
green  space  is  important  to  nCOnii 
ability  to  dc-, stress  urban  life. 

Increasingly  we  will  see  this  gj 
space  become  productive  forester 
scale  farmland.  Town  dwellers  can 
access  to  vacant  lots  to  plant  trees 
grow  ;<>od.  They  can  insist  that  thi 
prks  authorities  stop  planting  on 
mental  cherries,  and  start  puttine  _ 
fruiting  varieties.  LBur  people  will  tdl 
the  fruit!5  say  the  municipal  auth  - 
‘Yes,  that’s  the  idea’,  you  reply. 


Farm  Link-ups 

Another  avenue  for  increased  undi 
cmr»tiing  is  tc>r  corisumciB  an  j|M 
c  .i  direct  contract.  Farm  lifjM* 
e  been  hugely  successful  in 
„*rc  as  many  as  two  hun 
tomers  buy  this  way.  In  &rr 
BSerhuid  and  the  United  Sot* 
underway,  and  they  are  jHSl  s 
Britain  too. 

thC  ^ITwl^ 

to  earn  a 
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nacc  with  other  sources  of  income.  One 
0f  the  main  difficulties  is  that  when  you 
arc  compering  with  industry  tor  labour, 
the  wage  rate  becomes  prohibitive, 
particularly  as  industrialised  nations  all 
have  polities  of  looking  for  cheap  food. 
They  would  rather  import  food  from 
poorer  nations  than  look  after  their  own 

farmers  berrer. 

Consumers  air  becoming  more  aware 
rEiat  the)*  want  quality  food  of  known 
provenance  and  purity.  The  solution  is 
for  collectives  of  town  consumers  to 
contract  with  farmers  near  cities  to  meet 
their  needs.  Consumers  specify  the  crops 
they  wish  to  purchase,  and  may  be 
available  to  provide  labour  at  peak  times. 
Customers  can  pre-order  their  crops  for 
die  year,  or  buy-in  appropriate  sized 
shareholdings  for  the  year.  An  annual 
statement  will  show  the  food  supplied 
and  might  give  a  comparative  break¬ 
down  of  savings  against  supermarket 
prices.  Farmers  ger  a  known  marker,  and 
may  be  funded  by  their  customers,  as 
well  as  the  possibility  of  overcoming 
Lihour  problems,  and  therefore  being 
Me  to  grow  more  intensively.  The 
consume!*  get  the  product  they  want 
3nd  the  chance  of  a  bit  of  healthy 
country  exercise. 


City  Culture 

1 L  cv*dcnt  that  in  cities  the  concept  of 
^fting  is  very  difficult  to  unravel.  Every 
*^*1  have  a  zone  one,  sure  enough. 


{\  miu  I  TOWN’S 
j“'“nC  rwo  "“y  he  at  the  allotment 

^ST*****  hnv  in  all 
c  ^  °f  *■*«*  «n  be  In  the 
r  5,dc  °f  *c  globe.  Clark  the 

Z3*  *«""****  £ 

nonsense  Of  our  ^ 

,.ril  ,f  ”  ,ur  presen  I  urbfl 

and  nZ'  ‘rom  Wnl,h'  cumma>l 
and  mdmtt,.  suppo(ting  ^ 

«Hiom,cs  it  is  the  latter  who  cany  the 
financial  and  physical  burden  of 

supporting  die  city  dwelled  high  rare  of 

consumption.  1 

The  Lee  Valley  in  North  East  London 
stretches  from  the  heart  of  industrial 
land  on  the  River  Thames,  miles  back 
into  Epping  Forest.  It  supports  a  strir 
of  reservoirs  and  water  works  (its 
recycled  sewage  water  is  the  Lugot 

tributary  of  the  Thames)  and  is 
excellent  example  of  how  zone  5 
(wilderness)  can  be  brought  right  into 
the  heart  of  our  cities.  When  citv 
effluents  arc  treated  through 
systems  by  consciously  designing  mar 
lagoon  and  reed  bed  water  cleansing  ( 
a  vast  scale,  all  our  cities  can  have  thi 
effluents  naturally  cleaned  and  bene 

<w 

from  the  wetkru  §  wildlife  and  crops. 
Cities  art  in  their  autumn,  all  over  tl 

world  Choked  ro  death  bv  ihcu 

# 

butgeomng,  they  are  w'ithcnng  into  tl 
next  stage  of  their  evolution,  Just  2 
amidsr  decay,  autumn  offers  the  pro  mi 
of  renewal,  the  buds  of  nn 
regenerated  human  scale  tow  v,  t 
beneath  the  grimy  extenor.  They 
nurturing. 


the  permaculture  way - 

Cosmopolitan  communities  offer  the 
widest  range  of  cultural  mix  and  as  such 
arc  extremely  good  places  to  learn  from 
people  from  the  human  melting  pot.  Id 
practice  these  cultures  are  often 
separated,  if  not  into  ghettos,  at  least  by 
barriers  of  ignorance  and  prejudice.  The 
"tirst  world1  hss  much  to  iesun  from  the 
rest  of  the.-  planet.  When  there  is 
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environmental  di&lstCr  7^ 
co i ! apse  in  the  hi ture  it  is  th  *  ^ 

the  poor  South  who  have  the  C'tizcn’,J 

and  the  skills  to  deal  with  it. 

do  well  to  build  the  cultural  link 
which  make  possible  an  „r,.„  , 
global  (brute.  Our  cidcs  ££  J 
ideal  place  to  plant  that  seed  " 


10  WILDERNESS 

Furthest  out  from  our  home  zone  is  the  area  of 

most  important  and  fragile  resource  we  need  to  or'  potentialty  ^ 

f  -®r™l  vc# 


I  Why  Wilderness? 

Wilderness  might  be  defined  as 
environments  which  are  self-controlled, 
unchanged  by  human  activity.  Writing 
m  Southern  Scotland  I  am  conscious 
that  die  nearest  untouched  wilderness 
Sorest  is  in  Czechoslovakia,  half  a 
continent  away.  It  comes  as  a  shock  to 
people  in  a  crowded  small  island  like 
Britain  to  be  told  there  is  no  wilderness 
j  kft-  Even  the  tiny  island  of  Roc  tall, 
eighty  kilometres  off  the  Hebridean 
coasts,  has  had  every  plant  counted  by 
naturalists.  North  America  is  less  densely 
populated  than  Europe,  and  has  active 
wilderness  conservation  organisations, 
’Cverthclcss,  very  little  of  our  planet  is 
jeft  in  a  truly  wild  state.  The  hand  of 
"ifnan  intervention  is  fer- reaching, 
Wilderness  is  crucial  to  a  balanced 
‘fccuk*  on  the  planet’s  surface.  Ir  gives 
species  the  only  opportunity 

^  ^aVc  Co  complete  their  lifccvc les 
cunJing  to  their  own  way,  by  allowing 


them  free  range,  mating  and  feeding  as 
nature  intended.  It  is  a  chance  for  "the 
natural  regeneration  of  woodlands, 
plants  and  animals,  birds  and  insects  to 
take  place.  Wilderness  is  the  only 
complete  system  on  the  planet,  a  self 
designing  storehouse  ol  species. 
Destroying  wilderness  removes  a  magn¬ 
ificent  tool  for  learning, 

Many  of  the  areas  wc  see  at 
‘wilderness’  arc  human-ercated  deserts. 
Not  just  the  Sahara,  but  also  the  arid 
hcarh lands  of  Europe,  the  treeless 
Highlands  of  Scotland,  the  dry  massifr 
of  France  and  Spain  and  the  steppe-  of 
Asia  arc  degraded  wastelands  derived 
from  burning  out  game,  slash-anu-burr 
ignculrures  and  overgrazing  This 
degradation  has  taken  centuries.  but  this 
is  3  tiny  timescale  compared  to  the 
thousands  of  years  over  which  the 
former  forest  cover  evolved. 

On  a  get  fl ogival  timescale  we  need  have 
little  concern  for  the  planet’s  ability  to 
survive.  Life  in  all  temperate  areas  is 
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Bounded  on  wo  sides  by  the  sea, 

,md  protected  by  its  inhospitable 
terrain  and  distance  from  centres  of 
population,  Olympic  National 
Park  on  the  Olympic  Peninsula,  in 
Washington  State,  is  one  of 
America’s  best-preserved  natural# 
wildernesses.  No  roads  and  few 
footpaths  breach  the  wilderness,  a 
treasure  intact  tor  the  future. 


ol 

expendable  in  the  cycles  of  ice-ages.  Six 
thousand  yeais  ago  (four  thousand  yean; 
after  the  building  of  the  Great  Pyramid 
in  Egypt)  Northern  Europe  and  Canada 
were  largely  bare  of  trees  and  people,  as 
the  ice  receded.  Our  own  longevity  as  a 
species  is  threatened  by  the  next  ice-age. 

Lasdy,  as  anyone  can  testify  who  has 
experienced  true  wilderness  these  areas 
of  rhe  planet  are  sacred  for  their  beauty' 
and  abundance  alone.  How  could 
anyone  who  had  destroyed  a  rainforest, 
or  a  wild  oak  wood,  a  penguin  colony  or 
a  dolphin  habitat  sleep  easy  at  nighr?  Yci 
unless  we  protect  existing  w  ilderness, 
and  set  aside  space  for  rhe  regeneration 
of  new  ones,  then  \vc  arc  all  parry  to  this 
kind  of  destruction.  *  fl 


A  ,  there  is  precious  little  wildcrnc-V- 
remaining  thdi  wc  need  t*>  make  more, 
may  never  know  the  lull  reasons 


'“1“ 


why,  precisely  because 
investment  for  the  future  Onl 
kOlcd  the  last  living  thing,  ho^Tl 
S^Lve!  This  principle 

regenerate  what  wc  w.  ** 
culled.  ac  °4 

The  best  and  most  effective  tcchn 
ft)r  regenerating  wilderness  is  J 
nothing.  If  wc  plant  or  plan  a  J 
ness,  then  it  is  not  wild,  it  j 
ation.  Wc  do,  however,  need  to  (H 
the  space.  This  means  fencing,  ci 
physically,  or  metaphorically.  In  Bri 

and  North  Africa  the  great  dcsrrovej* 

# 

forest,  rhe  people,  brought  in  sheep 
goats  in  vast  numbers  to  achieve 
destruction.  The  wealth  of  Britain 

founded  on  thiscvdeofdcstruaionr 

0 

the  Speaker  <  if  the  House  of  Co 
srill  sits,  ceremonially,  on  The  Woo 
The  wonder-beast  of  the  Middle  A| 

■a  i til  its  vi eld  of  meat,  milk  and  fibre, 
denuded  many  a  landscape  oi  tred. 

Other  predators  to  exclude  are  rabbit 
deer,  people,  and  pollution.  Hictu 
cycle  of  any  environment  is  always 
of  succession.  If  unhindered  nature 
colonise  even  the  most  maiginaM 
and  in  time  build  fertile  s)’stcntt 
instance,  into  the  bare  nu 
bracken,  which  draw's  pf 

the  subsoil,  ami  in  dywfr  * 
mulches  the  gmund  to  | 
erosion.  Depleted  bare 

and  tltcrc  ir  thrives.  _ 


*  ’ 


m>rn 


By  sun 

m  ~ 

has  gone  to 
will  appear,  or  on 


rnll  OUlSC  '  || 

1  &  -nd 


verv 


m 


WILDE 

inm  of  Eden  and  casr  the  seeds  in  their 
dropping,  spreading  the  edge  of 
paradise  a  little  each  year.  With  each 
stage  of  regeneration  the  richness  of 
Plant  and  animal  species  increases  as 
microclimates  and  niches  are  brought 
into  being, 

We  can  speed  up  the  process  b 
introducing  pioneers  Cgorsc,  broom* 
alder  and  so  on).  That,  definitely,  is  aJJ 
wi  need  do,  We  have  examined  one  p.sr- 
ticular  succession  here  for  one  partic  _ 
type  of  wilderness.  In  tact  it  is  possible 
to  create  very  small  areas  of Mild  bud  and 


'ptv<  70-vx>  Tex&r 


water  within  human  systems.  Every 
community  should  plan  to  reserv  e  son® 
ot  its  Sand  tor  wilderness,  Even  a  town 
garden  can  have  its  un weeded  corner  for 
wildlife  to  breed,  butterflies,  birds  and 
mammals  alike.  a[ 

Wild  Harvests 


myrtle.  These  are  nitrogen- fixing  plants, 
and  need  potassium  before  they  can 
establish.  They  succeed  bracken. 


flourishing  to  leave  o  richer  soil.  Gorse 
will  spread  out  wards,  dying  at  its  heart, 
and  into  this  space  in  the  enriched  soil. 


niwan  and  birch  will  seed  .  They  are  edge 
fjees  and  will  gradually  build  scrub 
woodland.  In  time  they  will  give  way  to 
dimax  Trees,  oak,  pme  and  ash  in 

particular. 

The  seeds  are  brought  by  wind,  by 


*ntatn  and  by  living  creature-'  Puds  arc 

t  ^ 

nieoutnders  of  the  forest  who  eat  of  the 


Wilderness  is  abundant  without  human 
planning*  At  one  time,  when  popu¬ 
lations  were  a  fraction  of  today,  we  lived 
as  hunter -gatherers.  living  entirely  0*1 
the  yield  of  this  wild  harvest.  We  took 
only  the  surplus  the  wild  had  to  oiler. 
Until  very  recently  the  Indians  of  the 
Amazon  rainforest  lived  by  tins  same- 
skilled  management  of  their  cm  in 
mcnt.  It  *  no  small  tragedy  t  hat  we  put 

commercial  exploitation  before  preserv¬ 
ing  I  his  treasure.  Vet  it  is  not  sutpiising 

hen  wc  It K ft  at  die  vaimm  dcstmctiou 
of  our  landscape  and  at  the  damage  done 


i  r 
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Advice: 

Blackberries: 

Comfrey: 

Driftwood: 

Elder: 

Fireweed: 

Ground  Elder: 
Horseradish: 

Ivy:  (Hedeta  helix). 
Jew's  Ears: 
Kingfishers: 

Lime  trees: 

Mallow: 

Nuts: 

Oyster  Mushrooms: 
Pigeons: 

Quercus  species: 
Rose  Hips: 
Sycamore: 

Tweed: 


UmbelHferae: 


Violet: 

Willow: 


Yarrow: 


freely  obtainable  in  most  pubs 
edible,  vertical  hedging 

edible,  green  manure,  vitamin  E  source 
firewood,  timber,  ornaments 

edible  flowers  end  free,  prolific  compose  cu„ 

edible  (asparagus  substitute),  animal  fodder 

edible  salad 

* 

edible  root  and  leaves,  green  manure 

Winter  fodder  for  bees,  fodder  for  some  |Wttocl! 
edible  fungi 

magical  moments  of  reverie 
flowers  make  a  relating  lea 

edible  flowers  rich  in  vitamin  C.  edible  leaves 
hazels  for  winter  food 
edible 

edible,  feathers,  bones  for  manure 
acorns,  from  the  oak,  sweet  enough  to  eat.  timber 
edible,  rich  source  of  vitamin  C 
firewood,  timber,  insea  fodder 
a  river  bubbling  with  messages  and  life  from 
quarters  of  a  vibrant  planet 
a  marvellous  family  of  useful  plants  including: 
fennel,  ground  elder,  hogweed,  chervil,  wild  carrot, 
wild  parsnip  giant  hogyveed,  some  of  which  are 
edible,  some  poisonous,  some  green  manure  and  d 

pioneers 

one  of  the  edible  flowers 

natural  aspirin,  basketry  material,  tircAood 

(things  made  of  sawdust)  there  are  masses  of  wasP* 

nests,  beautiful  construaions  which  aid  pollination 

trees,  and  for  which  (one  day)  I  shall f,nd  3 

usage 

edible  salad,  medicinal  herb  ^ 

and  there  are  still  plenty  of  places  in  J 
with  the  space  and  abaction  to  be  me  ^ 
spaces  »n  which  we  may  breathe 


lift 


■„.  peoples  in  Europe  and  North 

0  nl  «rr  arc  allowing  a  process  of 


WILDERNESS 


en 


$ '  ‘ .  vVe  arc  allowing  a  process  of 
Wcna:  r  a  resource  which  has 

j^irticOO^  -  , 

g  been  completed  m  our  own 

Coiuncnts. 

power  of  nature  to  occupy  even 
.  .  stalest  niches  with  productive 
Incouve  systems  is  such  that  we  can 
Z  tovcsBblc  yield  in  even  the  smaUcst 
„|demess.  Wild  species  offer  many 
economically  valuable  crops.  A  five 
annures  walk  from  my  house  offers  the 
fire  yields  shown  opposite. 

There  are  hundreds  more  yielding 
species  within  the  five  minutes’  walk  of 
mv  home  in  one  fairly  insignificant  part 
of  one  small  island.  Knowing  the  uses  of 
wild  species  greatly  increases  available 
foods.  You  can  eat  salad  365  days  a  year 
in  any  temperate  zone,  if  you  know 
which  plants  are  edible  -  and  it’s  ail  tree. 

This  is  an  invitation  to  extend  the 
fang::  of  species  you  regard  as  edible.  It 
list)  implies  that  the  intensive  work  we 
put  into  girdcns  and  farming  might  well 
be  reduced,  with  no  reduction  in 
standard  of  living,  if  we  simply  learnt  to 
^cognise  as  beneficial  the  many  crops 
which  (largely  ignored)  state  us  in  the 


ftvo  warnings: 

1  Eat  nothing  about  which  you  are  not 
suft.  If  in  doubt,  leave  it  out.  Some 
^ild  plants  are  deadly  poisonous,  and 
11  worth  the  risk, 
f  han  offence  in  Britain,  and  other 
countries^  to  pick  wild  plants  from 


other  people’s  land,  without  per¬ 
mission.  t  his  law  has  the  interest  of 
wilderness  very  much  in  mind.  In 
learning  about  what  is  edible  and 
useful  in  other  ways,  it  is  also  very 
easy  to  learn  what  is  rare  and  should 
be  preserved.  No-one  is  going  to  get 
excited  about  you  taking  dandelion 
leaves.  They  may  well  feel  differently 
if  you  dig  up  orchid  roots.  Take  care 
to  respect  the  countryside  if  you  take 
to  foraging  for  food. 

The  extent  to  which  it  is  within  our 
power  to  create  wilderness  is  greater  than 
we  chink.  Huge  areas  of  the  developed 
world  have  disappeared  beneath  lawns. 
Yet  greensward  can  be  highly  productive, 
whilst  still  being  green.  Here’s  a  list  of 
ren  species  to  cum  your  lawn  into  an 

edible  space: 

Chtekweed,  dandelion,  fat  hen,  ground 
elder,  hairy  bitrorress,  land  cress, 
marigold,  sorrel,  spinach,  wild  gufcc. 

These  will  make  your  lawn  a  •  ibnmt 
green  wilderness,  without 
chemical  additive-  and  they  are  aJ 

edible  in  pail  or  whole, 

See  the  Plants  section  in  the  bookie? 

Id  niiinr  references. 
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II  landscape 


Understanding  the  form  and  content  of  landscape  enables 

design  human  needs  in  context. 


US  to  PW  and 


Maps 

Maps  let  us  to  look  at  large  spaces  in  two 
dimensions,  giving  us  a  language 
whereby  we  can  understand  land-shape 
even  from  a  book.  They  also  reduce 
scale,  so  that  we  can  sit  at  home  and  look 
intelligently  at  a  river  valley  system,  or 
fifty  acres,  without  moving.  They  take 
the  large  and  complex  and  make  it 
manageable. 

Maps  are  offered  in  a  number  of  scales. 
This  is  slightly  complicated  by  the 
incomplete  changeover  in  the  UK  trom 
Imperial  to  Metric  systems.  Metric  arc 
listed  to  the  left,  and  Imperial  ro  the 
right  below. 

1:50  000  Scale  was  1:63  360  (V  to  the 

mile)  *4 

1:25  000  Scale  was  (2A'‘  to  the  mile) 

1:10  000  Scale  was  1:10..  530  (6"  to  the 

mile) 

1:2500  Scale  was  (25"  to  the  mile) 

and  for  urban  areas  only: 

1:1250  Scale  (50"  to  the  mile,  or 


500sq  m  per  map)  | 

Smaller  scale  maps  than  the*  Kr,t 
tmle  purpose  in  landscape  or  «rm- 
muniry  design .  although  they  arc  n*fui  i 
to  view  long  distance  conimuaicatinr.v  ' 
or  the  shape  of  a  large  watershed.  Ok 
larger  the  scale  the  more  expensive  the 
map.  1:50  000  Scale  shows  mad*,  aid 


footpaths.  1:25  000  includes  tidd 
boundaries.  These  arc  small  scalc-map 
and  arc  useful  to  gun  a  broad  view  From 
1  10  000  Scale  upwards  the  dnwinpm 
technically  ‘plans1,  not  maps.  Thivult  j 
is  the  definitive  map  for  fo.irp.vtbs.  Ai  I 


500  we  have  field  sizes  and 
nibcrs  marked.  They  also showwitef 

uses  in  detail,  and  arc  the  mm 

«» which  an  f-rx';;,r 

cpt  that  du7  do  not  .  _ 

i  «^alc,  detailed  phnn  fo 
C  large  state,  u*.  ‘  ,  Ju 

Uy  need  m  work  at  th‘s 
the  contours.  ^  rf 

[  here  arc  ate  b  6 

,ps.  Geological  mar  1  ■-*** 

;0  000  scale)  show  the 
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which  has  gfcalfoftKSK* 
^landscape  Soil  map*  .show  soil 
ofl  j  if  accompanied  by  the 

rf°i  jli’idcs  which  arc  also  available, 

•  liluablc  for  determining  what  land 
possible  on  a  site.  There  arc  aJst, 

shosvang  the  gradmg  of  land  tor 
JUwal  purposes  on  the  following 

icalc: 


Gradt:  1:  Land  capable  at*  producing 
j  a  very  wide  range  of  crops 

Grade  2:  Land  capable  of  producing 

a  wide  range  of  crops 

Grade  3:  Land  capable  of  producing 

a  moderate  range  of  crops 

Grade  4:  Land  capable  of  producing 

.i  narrow  range  ot  crops 

Grade  5:  Land  suited  only  to 

improved  grassland  and  rough 

goings 

Grade  6:  Land  capable  of  use  only  as 
rough  grazings 

Grade  7:  Land  of  very  limited 
i  agricultural  usage 

ungraded:  Built  up  areas 


Symbols 


Symbols  vary  from  map  scale  to  man 
scale  and  from  publisher  to  publisher. 
Every'  map  should  have  a  'key’  which 
explains  what  all  the  symbols  mean.  The 
use  ot  symbols  means  that  many  more 
pieces  of  information  can  be  fitted  into 
a  given  space  than  if  accurate  miniature 
drawings  were  made  of  each  detail,  or  it 

"  "J 

long-winded  verbal  explanations  were 


The  Map  is  Not  the  Land 

Maps  arc  not  the  land  itself,  only  a  tool. 
Microclimates  don’t  show  up,  and  the 
contours  shown  are  always  a  general¬ 
isation.  Ybu  will  find  the  land  lias  a  Lot 
more  variation  than  is  apparent  from  rhe 
map.  For  derailed  knowledge,  you  must 
walk  the  bud  The  map  cannor  show 
climate  and  seasonal  variation  either. 
Nor  will  it  record  all  the  detailed  little 
changes  since  the  map  was  last  reviewed . 
Notwithstanding  these  comments,  maps 
are  invaluable  aids.  Ifl 


Some  private  companies  offer  satellite 
!|*  infrared  aerial  photographs  which  give 

lUct^  graphic  information  about 
'tittle,  building  efficiency,  water  forms 


Or  |, 


help  us  understand  orientation 
. 1.sltc  ar,d  icw  the  consequences  of 
,  ^  placements  of  buildings,  struc- 

^  trod  trees  or  other  crops  on  a  sire. 


Contours 


Contours  arc  imaginary  lines  which  join 
even*  point  in  the  landscape  at  a  g?vm 
height  above  Manun*.  which  is  usual, v 
sea- level.  The  dMame  thev  an  xp an  uill 
be  specified  on  the  map  CdmouiJ  giw 
a  language  which  can  he  a  ad 
u 1 1 dersu nd  Ian dsha pc. 
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First  distinguish  valleys,  which  offer 
shelter,  from  ridges,  which  are  exposed. 
Valleys  tend  to  collect  water,  ridges  to 
drain  it.  Secondly,  become  aware  of 
when  a  slope  is  convex  or  concave.  Can 
you  tell  how  sreep  a  slope  is  from  the 
map?  Is  fiat  land  obvious?  Remember 
that  flat  land  occurs  on  ridge  tops  as  well 
as  on  hillsides,  and  in  valley  bottoms, 
and  not  just  on  the  great  plains.  It  you 
can  understand  from  a  map  these 
variations  in  shape,  then  you  are  well 
placed  to  see  the  effects  on  the  energy 
flows  in  the  landscape. 


Water  Tables,  Water  Flow 

No-one  has  access  to  all  the  landscape*  oi 
time  or  strength  to  deal  with  it.  1  his 


matters,  because  we 
looking  at  a  section  „f  * ffe*  « 

•ippois  that  water  leave,  JP '  II 

environment  a,  certain  po"  JN % 
water  moves  aooss  wS*^ 
and  oceans.  Undenting  t?> 
flows  is  helpful.  ™  1CMr  bjjjf 

Water  operates  across  thn*  a, 
s.ons  and  time,  usually  tlo*in„> 

wards  It  is  not  just  tunning  i 

in  all  living  matter.  Iliewaict  table 
level  to  which  water  has  san^ol  a 
ground  below  us.  Rocks  and  soih  «g 
affect  diffitrently  how  the  waio 
traces  and  is  stored  in  the  ground.  Smjj' 
make  impervious  layers  frliar  u- 
impassable  to  water),  others  absorb  ad 
hold  water.  1 

I’he  height  of  the  wearer  table  is  email 
from  the  point  of  view  of  the  liability J 
springs  and  wells.  Sprinrri  *^«.i 
in  h  illsides  near  the  toj 
table.  In  cxcej 

water  table  may  . 

spring*  dry'  up,  nr  the  well  no  !oi 

reaches  down  to  a  usable  suppl' 
When  water  collects  in 
quantity  it  creates  a  flow,  always^ 

(as  all  energy  docs)  to  balaij 
comine  to  rest.  This  ir  can  01 


*  IS.  \  S  n  illV  ■ 

drv  wealber 

i 


sink  so  far  tint 


•lowest  point’,  water  natunlh 

curved  lines  g?ring  it 
a  good  ability  to  carry 

feed  into  stniglu  e 

turbidity,  **  ****** 

«**  -a  • 

and  much  lab""  15  ri  1 


, 
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^  channel.  cl«n  If.hc  avaibblc 

,  is  narrowed,  the  speed  of  the 
increase,  or  if  broadened,  slow 

SjWfl' 

prevailing  and  Other 

Winds 

^  effect  of  prevailing  winds  on  the 
joal  jqJc  depends  on  the  shape  of  the 
E  and  the  available  shelter.  Other 
ffinds,  although  less  frequent  than  the 
prevailing,  one,  may  be  more  damaging. 
Brec  days  of  icy  polar  gales  in  the  early 
«ting  can  ruin  a  fruit  crop  which 
dicerfully  withstands  two  hundred  days 
of  cool  moist  winds  up  from  the  tropics. 
If  you  have  no  local  experience,  ask 
your  neighbours.  Detailed  records  can 
be  obtained  from  the  Meteorological,' 
Office  in  Britain.  In  the  United  States 
there  are  TV  and  newspaper  records, 
tool  airports,  local  fire  stations  or  the 
forestry  Department.  Schools  and 
colleges  often  keep  records.  There  arc 
plcnry  of  sources.  The  most  invaluable 
jWbuncnt  you  can  obtain  is  a  windrosc. 
iius chows  in  printed  form  the  duration 
01  *<vfod$  from  each  point  of  the 
and  the  proportion  of  that 
Umc  tor  vvhich  they  blew  at  different 
velocities,  s  his  information  can 
^pensive  to  buy,  but  will  soon  pav 
’  *1  in  saving  mistake®  through  bad 

™nS-  ^ou  can  set  up  your  own 

'^thcr  vriHi,n  •  j  .. 

Sli,l°n,  or  monitor  daily 


—  LANDSCAPE 

forecasts  and  records  in  the  papers  and 
onfjthe  airwaves. 


Climate  (Cold/Warm?) 

Taking  long  slow  walks  on  frosty 
mornings,  and  watching  where  chaw  sets 
in,  can  tell  you  a  lot  about  where  ii  is 
very  cold  in  winter.  Frost  pockets  are  not 
the  place  to  put  dwellings  or  crops  that 
need  the  benefit  of  the  ends  of  the 

growing  season  to  make  their  cycle 

*T 

complete.  Some  slopes  will  be  warmer, 
others  particularly  cold.  This  may  be 
because  of  exposure*  to  the  sun  and 
wind,  shade  from  trees  or  buildings,  or 
due  to  wetness  or  dryness  of  the  ground. 

These  are  all  important  considerations 
in  making  appropriate  placements  on 
the  landscape. 


Rock  and  Soil  Structure 


Rocks  are  a  historical  record  ot  other  life 
on  the  planet,  and  the)'  arc  incseapab 
a  daily  influence  on  our  lives.  Some  v 
fomied  as  the  planet  was  made,  i  ni 
outer  crust  has  reeks  which  arc  •  • 
solid,  although  the  inner  core  of  the 
planet  is  composed  of  magma  -  Hot 
rocks  which  arc  liquid.  Along  fault  line* 
in  the  Barth’s  crust  wc  get  volcanic 
activity,  as  magma  forces  Its  way  mm  tlu 
sea  or  the  atmosphere,  cooling  to  form 
volcanic  rocks.  Vi  ilcswocs  also  thm*  up 
ash  in  the  form  pumice*  Adjacent 
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rocks  may  be  melted  by  the  heat  of  the 
vo|canic  eruption,  making  roecamorphic 
imb.  Other  rocks  arc  formed  as  layers  of 
sediment  build  up  under  water,  or  in 
deserts.  Wind,  temperature  changes  and 
water  erode  existing  rocks  which  break 
mto  smaller  fragments.  The  eroding 
forces  move  these  sediments  across  the 
surface  of  the  Earth  and  into  the  seas. 

Some  of  the  rock  particles  form  soils, 
often  with  organic  matter.  There  are 
many  kinds  of  soils,  from  those  in  fertile 
alluvial  plains,  which  have  been  left  by 
river  flows  as  they  moved  their  courses, 
to  boulder  clays,  remnants  of  previous 
ice  ages.  Some  soils,  like  peat,  arc  almost 
pure  organic  matter,  built  up  ftom 
rotted  mosses  and  trees,  others,  like 
sand,  are  pure  rock  particles. 
Sedimentary  rocks  remind  us  of  their 
interaction  with  living  matter  by 
earning  a  record  of  plants  and  animals  in 
fossil  form .  <  halk  is  entirely  composed 
of  the  remains  of  tiny  sea  creatures. 

Some  rocks  display  a  preordained 
symmetry,  their  chemical  composition 
reflecting  regular  shapes,  such  as  the 
famous  hexagonal  columns  of  basalt  in 
the  Giant’s  Causeway  tn  Northern 
Ireland.  The  charactenstics  of  individual 
rocks  arc  affected  by  rate  of  cooling  when 
they  formed,  relative  temperature  and 
pressure  of  their  situation,  and  oxidation 
and  weathering  which  has  taken  place 
since. 

Soils  arc  usually  classified  as  running 
from  sand  through  loam  to  clay.  The 
main  differences  between  the  extreme' 


of  soil  are  in  size  and  shm,  * 

Cnn.-I - -  '  _1 


Panicle 


pn.l  particles  may  he  * 

la^r  than  clay,  and  are 

7  shaf  •  prides  um  ?'  s 

shaped,  giving  clay  its  1% 

Sand  absorbs  water  and^  fal 
Its  fertility  is  m-catlv  ^3°*% 

additions  of  humus  irUd  ^ 
matter).  It  is  most  likdv  to  Iv  o 
in  available  minerals. 

Loam  is  an  admixture  uf  |j,c 
extremes  and  is  very  workable.  ^ 
relatively  retentive  of  wateti  ' 
Clay  is  mineral-rich, 
impervious  to  water,  and  whc„  wa  „ 
becomes  as  unworkable  as  cold  poi% 

being  a  good  substitute  for  ctmcrctt 
when  drv.  It  needs  breaking  up  5l1 
improve  drainage  and  will  also  btndn 
from  increased  humic  content  It  ml! 
improve  with  the  addition  u(  Gnu, 
'flocculating’  to  form  larger  pamclti 
There  is  little  you  can  do  to  ima$ 
rocks  in  a  landscape  on  the  btrail  wale 
Sedimentary  nocks,  being,  layout!.  mU 
split  easily  and  make  gpod  buildup 
materials;  granitic  rocks  arc  lasdean^ 
as  building  blocks  because  of  theirs 
background  radiation  levels.  .At  the  e- 
>f  the  day  you  only  have  the  rods 

arc  to  work 

is  diutivi.v-  -  , 

strong  characrcristics,  «fi,cb 

it  can 


t 


r k  wiui-  ■■  ^ 


cm 


high  in  humic  conicni  j^nf 

with  gpod  taiacal con  its 

)rt  the  widest  null? 


■ 
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I  — - 

h,w.vcr,  OOP*  which  will  adapt  to 
*•.,  n„p  of  conditions  troin  salt 

S  »  ^  dcscnS- 


Dam 


Sites 


rvrtaio  land  fearures  suggest  good 
Its  to  pto  dams.  Dams  arc  a 
Worthwhile  investment,  even  m  wet 
dimates,  because  they  offer  storage  of 
CDiugy  high  in  die  landscape.  If  small 
salt  dams  become  more  common,  then 
w  reduce  the  necessity  for  large 
Lrnlittd  structures  which  arc  more 
ccologjcall)  damaging,  and  more  prone 
si  failure  than  a  web  of  small  resources. 
They  enable  quite  small  scale  Burners  or 
townships  ro  take  responsibility  for  their 
own  water  supply.  If  recent  weather 
ugsitt  arc  anything  to  go  by,  they  will 
iwj  offer  great  I  y  increased  security 
against  extremes  of  drought.  An 
additional  ;tspect  is  that  strategics  for  soil 
management  which  encourage  the 
collection  and  reten  tion  of  rainwater  will 
reduce  nm-off.  Increased  water  storage 
frill  be  needed  to  compensate  for  rhe 
foft'er  through!]  ow. 

Valley  dams  are  the  easiest  to 
fotetroct.  and  can  be  placed  in  scries 
u,Wn  descending  valley's.  Other  sites  ate 
P^’-iblc  between  rounded  hilltops 
laddie  dams’ on  any  sloping  hillside, 
JIld  even  on  ^ar  be  that  a  ridge 

5*  plain.  The  hi^icr  in  the  landscape 

J  storage  is  created,  the  more 
Mortal  energy  is  stored. 


landscape 


za 


.  j-*-  - 


n  i  ■ 


Co*yU 


kFJ 


r,  v 


In  reading  the  landscape  it  is  well  uj 
note  such  potential  sites  early,  as  they  are 
best  created  before  Other  structures. 
Abo  look  for  ways  of  channelling  water 
into  the  dams.  Lung  collection  torn* 
can  be  run  down-contour  W  garher 
water  inm  compound  v  ainceittriW 
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areas.  They  can  also  be  used  to  make 
w-ater  run  back  up  valleys  lor  irrigation, 
and  for  gathering  water  from  ridges,  and 
bringing  it  in  to  valley  storages.  Under¬ 
standing  slope  and  contour  is  important 
for  making  such  systems  work. 

Dams  are  potentially  extremely  des¬ 
tructive  intrusions  on  the  landscape,  am! 
should  only  be  built  with  expert 
knowledge-  Knowing  where  to  put  them 
is  easier  to  learn.  If  seriously  con¬ 
templating  large  dam  construction,  take 
pn  Sessional  advice. 


Wind  Sites 

Where  relatively  small  output  is 
required,  there  is  less  concern  about  site 
suitability.  However,  on  any  site,  winds 
which  are  too  strong  will  damage  the 
equipment.  Sites  with  constant  moder¬ 
ate  winds  are  better. 

Where  larger  constructions  arc  envis¬ 
aged.  landshape  is  very  important.  Trees, 
fences,  building?,  cliffc,  and  irregularly 
shaped  landscapes  all  create  high 
turbulence  in  their  wind  shadow’.  The 
ideal  shape  for  stability  of  performance 
and  safety  from  stress  damage  in 
windmills  is  a  smooth  flow  shape.  In 
general  this  means  that  the  best  sites  for 
large  windmills  are  round-shaped  hills  of 
regular  cross  section .  These  appropriate 
si  ties  arc  easy  to  tell  apart  on  maps  from 
the  regularity  of  their  contour  shape. 
There  is  an  added  advantage  on  such 
sites.  Wind  flow  over  such  shapes  causes 


increased  velocity  abdJL— 
rased  pressure  at  hill  „ 

available  for  collection  fe#t  «W 

tir  i  .  ,Ll 


vdocn-  increases  *lth  alli 
Tills  IS  not  so  marked  at  *  ^ 
Where  there  are  already  1,,-jT  ^ 
than  inland.  Ground  l»el  if?  ’“nd' 
needed  to  establish  d* 
as  boggy-  ground  or  poor  * 

make  construction  impossible  * 

Proximity  to  point  of  „ 

important  consideration.  Wfodaffli* 

motive  power  need  to  woik  on  Mtc.  au 
it  using  the  site  for  electricity  pwaft, 

much  power  will  be  lost  through  toft* 
drop  on  long  nms  of  cable. 


Slope  Management  and 
Erosion  Resistance 

In  managing  landscape  a  oiittnausotv 
of  slope  means  also  being  aware  ol 
dangers  of  erosion.  Slopes  over  30 
degrees  arc  unsuitable  for  cultivation, 
and  should  be  kept  in  pemunew 
pasture,  or  preferably  woodland.  E*1® 
the  continual  grazing  of  sheep  and  ^ 
can  lead  to  down-slope  soil  tmw*1 
and  damage  to  the  hillside  &*■* 
be  extremely  damaging  over  «ty - 

■  .  t  -  *!*  mh^Ihb  1 J 

josses 

ics  in  uiUiviauai  swrm  *n 
ace  the  protective  cover  fi( 

iched  on  steep  W  ^ 

of  rhe  landsca 
When  plo 
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be  minimised  by  ploughing 
jnglcs  to  the  slope,  cither  on  or 
,tng,  '  (V  the  contour.  Few  tractor 
W11'  -II  cnjov  the  discomfort  of 
n  It  i.n  perched  at  an  angle 
buttock  to  do  this,  and  there  is 
1,*  .he  danger  of  turning  over  the 
dude-  Them  are  (expensive)  tractors 
which  can  tilt  their  cabs,  or  adjust  rheir 
vhccl  angles  to  compensate.  Horse- 
i'lWfl  ploughs  are  an  easici  method  of 
ploughing  slopes.  Better  stall,  don’t  till 

it  all 

Erosion  can  he  stemmed  by  the  intro¬ 
duction  of  pioneer  plants  (biological 
intervention).  Seeding  quick  growing 
5pa.es  mto  die  bare  soil  will  help.  Cross 
contour  bamers  can  be  constructed  of 


LANDSCAPE 

newly  an  bank,  such  as  a  dam.  mav  be 
seeded  and  overlaid  with  a  mesh  The 
mesh  gives  interim  protection  from  rain 
splash,  and  provides  a  supporring 
structure  for  retentive  root  systems  as 
they  establish.  In  this  case  the  likely  seed 
would  be  grasses.  In  more  severely 
exposed  situations  successive  layers 
might  be  used,  with  a  surface  scattering 

Q*f  rock  to  dissipate  water  energy. 
Overflow  areas  might  be  lined  with 
porous  material  which  allows  flood 
water  to  seep  into  the  ground  without 
causing  erosion. 

Changing  Landscape: 
Earthworks,  Water 


snoigmic  materials  {mcchanicaJ 
intervention). 

In  recent  years  expertise  has  grown  in 
the  area  of  georextiles.  These  are  meshes 
ind  woven  materials  designed  to  give 
ranfartement,  separation  or  filtration 
where  needed  in  the  landscape.  A  steep 


Roman  roads,  mediaeval  cath¬ 
edrals  and  early  railway  viaducts 
were  often  built  on  bundles  of 
sticks  which  gave  spreading  of  load 
t(>  enable  heavier  structures  to 
float  on  soft  ground .  The  use  of 
natural  fibres  is  clearly  more 
sustajn3b|c  than  using  petro- 
dicrrucal  products.  Either  way 
RPotcxtiles  arc  not  a  new  idea. 


Storage  and  Forest 

Engineers  have  shown  many  tunes  over 
the  last  few  thousand  years  that  we  can 
indeed  move  mountains.  We  have  a  great 
ally  in  such  work  in  the  form  of  toad 
engineers  who  arc  experienced  in 
shifting  and  stabilising  large  volumes  nt 
earth  and  mck.  They  also  have 
appropriate  equipment  tor  doing  this 
work  -  bulldozers  and  scrapers.  Do  n 
assume  that  because  these  people  v,  ork 
with  heavy  machinery,  they  art- 
insensitive  to  the  environment.  The 
digger  driver  who  spends  his  lift 
dredging  waterways  is  probably  the  bt$t 
person  to  ask  where  the  water  fowl  nest' 
Tan  hvvadritj£  OH  the  to  *#j  » 

appropriate  for  constructing  I,M 
drains,  dams,  diversion  channels.  # 
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flood  meadows,  and  earth  bermed 
buildings,  where  needed.  You  can  do 
thCSc  jobs  with  a  bucket  and  spade,  but 
this  is  just  as  destructive  in  die  long  run. 
U1j  2  lor  slower  and  more  tiring.  It's 
much  better  to  get  stuck  in  with  heavy 
equipment,  and  repair  the  damage 
quickly  by  reseeding  and  planting 
appropriately.  The  scars  quickly  heal. 

Diversion  drains  and  swales  running 
round  hillsides  arc  an  essential  pan  of 
in*,  teasing  water  storage  in  the  landscape. 
Swales  arc  a  method  of  designing  ditches 
which  are  absorbent  to  run-off  water. 
With  sensitive  planning  there  is  no 
reason  why  roads  and  swales  cannot  be 
the  same  structures  on  large  parts  of  the 
landscape.  Our  present  practice  of 
draining  and  gening  rid  of  water  at  even 
opportunity  hastens  the  o  de  by  which 
water  rcrums  to  the  sea  instead  of 
maximising  its  potential  as  it  passes 
through  our  system .  Swales  present  great 
possibilities  for  keeping  water  on  the 
contour,  and  increasing  crop  yields  in 
strip  cultivations. 

Forests  arc  great  retainers  of  water.  The 


biol.ig.cal  structure  ofZd/’' 
water,  and  rh,.  trtcs  is  ja. 


water,  and  the  root  sy  "  **  ►  te 
capacity  of  the  soil 
to  hold  water  in  the  tiny  slJ 

particles.  Planting  fenats  alone 
wUI  tend  to  trap  down-sl 
erosion,  ons..  v  run,)ff 


erosion,  creating 

these  arc  slighdy  offcomour  .S? 

sloping  access  is  left  for  ft. tUre„^ 
efforts.  testing 

Crtatmgaforestisamaioradj^,,,, 

•o  the  landscape.  The  ambient *£ 
ture  where  Ilivc  has  probably  jj* 
ten  degrees  Fahrenheit  in  the  ron 
since  Kiekler  forest  nas  planted  Aim 

miles  to  our  south-west.  Fore®  areata 

interceptors  of  moisture  in  tht  m* 

"pherc,  increasing  prccipicadon  throe, 

condensation  on  their  massive 

areas.  They  expire  water  vapour  in  law 

volumes,  making  more  humid  lir 

■ail able  for  precipitation  downwind 

Forest,  or  at  very  least  pemianriH 

pasture,  is  essential  cover  for  the 

watersheds  high  in  the  lanikifc 

Degradation  of  this  natural  coverin' no 
J  «...  .  -  ri-h.  ■  ■  -*  m  m  Mbit*  and  efflv.  R 
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12  ENERGY 

lf  we  divide  our  living  area  into  zones  then  energy  is  the  dimension  which 
crosses  the  boundaries  and  transports  all  our  inputs  and  outputs  from  our 
home  out  into  the  community  or  back.  Careful  management  of  this 
energy  expenditure  is  the  key  to  creating  sustainable  human  settlements 


If  you  arc  puzzled  how  to  select  a 
smiting  point  for  designing  ...  try 
working  out  from  the  energy 
interfaces 

Gordon  L  Gftsgg 


towards  coo!  air  masses.  High  pressure 
will  move  towards  low  pressure  Things 
with  greater  gravitational  force  arm  a 
l  ings  with  lesser  gravitational  force.  In 
lay  terms,  ‘nature  abhors  a  vacuum’. 


Entropy  Versus 
Availability  of  Energy 


Energy  is  called  kinetic  energy  if  ir  is 

doing  work,  such  as  a  notating  wheel 
|  ^ 

«anng  a  vehicle  going  downhill. 
Potential  energy  is  energy  available  to  do 
’Knit.  Thus  a  stationary  vehicle  at  the 
fop  of  a  hill  has  high  potential  energy. 
Entropy  is  the  state  of  energy  when  it  is 
dn'itic.  Entropy  is  not  an  absolute;  it  is 
‘  frkhve  measure.  Living  beings  have 
,  cntrnPV’  As  things  decay  or  become 
T®  ^*7  gain  entropy.  The  law’s  of 
I  .Wes  tell  us  tiiar  the  tendency  of  all 
is  to  seek  forms  of  high  entropy. 
tK  heated  air  masses  will  seek  to 
*  their  tcmpM.mire  by  moving 


Conservation 

Fastmg  is  an  act  of  homage  to  the 
majesty  of  appetite. 

Lmric  Lee  1975 

-  ■  * »  i  ■  '  .  1 

The  fastest  way  to  reduce  wastage  h  not 
to  use  encigy  in  the  first  place,  eating  raw 
food  being  one  example.  The  principle 
can  be  extended  to  more  complex 
situations.  For  instance,  caring  lennis 
may  seem  like  a  low'  energy  input  source 

of  protein.  All  well  good.  Bur  lenn,s 
air  grown  in  hot  climates  using  cheap 
labour  and  high  transport  costs  to  bong 
them  to  your  door.  Why  not  grow  and 
dry  your*  own  cool  climate  field  beans, 

instead? 
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Is  rhis  a  hair-shirr  philosophy? 
Appetite  is  dulled  by  overstimulation,  so 
if  We  enjoy  luxuries  freqtKSptly  and  in 
large  quantities  then  they  cease  to  have 
the  same  pleasurable  effect.  Far  better  to 


growing  cells  and  nurriAiJ^' 
distinct,  but  cadi  intcrtiKd  .  ^  S 

an  efficient  functioning  “  JNfc 
mutual  benefits  to  M 

components.  kving 


parrs'  less  often,  and  enjoy  it  more. 

Primary  Versus  Secondary 

Uses 

An  interface  is  the  time  ar  which  two 
different  energies  meet.  Whether  they 
remain  separate,  power  each  orher  or 
intermingle  is  part  of  the  management  of 
enemy.  If  wc  arc  conscious  of  the  natural 
characteristics  of  each  form  of  energy  we 
can  make  these  interfeces  work  for  our 

benefit, 

A  front  to  rear  drive  shaft  on  a  car  can 
be  turned  into  the  rotation  of  axles, 
allowing  the  car  also  to  turn  comers 
(when  each  wheel  is  travelling  ar  a 
difterenr  speed)  by  the  use  <s£«ya 
diScrential  gear.  The  gear  is  the  device 
which  manages  the  energy  interface. 
Without  it.  even  the  most  efficient 
internal  combustion  engine  -inniu 
propel  the  vehicle.  The  carburettor, 
which  mixes  air  and  fuel  to  ir.s 
combustible  mixture,  is  another  crucial 


become  awn,  of  whcre 
direct  (primary  energy  %urCo)  * 
where  indirect  (secondary  L* 
sources).  Thus  wood  in  our  an*  f 
rucl,  but  clectriciiy  m  a  hearer 
is  a  secondary  cnctgy  soutcc  dtn*j 
liom  a  remote  consumption  of 
These  distinctions  are  important  b ms» 
at  each  interface  some  energy  « lu,:  t0 
the  system .  Nothing  is  100%  efficient, 
and  so  the  more  energy  mterfrec-,  the 
less  efficient  the  system  overall.  Eke- 
tricity  arriving  at  the  house  from  j  cod 
fired  power  station  is  nevermore  dun  \[ 
per  cent  of  the  onginal  energy  input  ti 
the  system.  70  per  cent  was  rWH?£d< 
Yet  we  can  increase  yield  by  hu 
the  'leakage1  at  the  energy  intetfaas 
combined  heat  and  power  system! 
ir  more  efficient.  Here  the 
from  electricity  generation  «*“ 
pace  heating  homes,  liictooo  « 
.uses.  Observation  and 
landing  of  the  energy  cycle  '«lp 


interface  in  rhis  machine. 

Biological  systems  have  such  energy' 
interfaces  also.  This  is  why  soil  manage¬ 
ment  is  crucial.  Many  of  the  organisms 
which  co-operate  to  make  plants  healthy 
flourish  around  the  permeable  cell  walls 
of  root  structures.  Here  minerals,  water. 


Food  as  Energy 

Without  food  energy  P00^. 

Energy 
of  e 


call  HP 11  livc 


food  energy  ^ 

W  * 

devices  ana  r 
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PL  flow  of  energy.  Food  is  stored 

b**  produced  by  living  orgin- 
^  Emulating  nutrients.  There  is  an 
^  „rftce  when  the  inputs  of 
r  ht  rain  and  soil  are  converted  into 
*71.  matter.  There  is  another  when 
■^bodies  convert  the  food  uim  cell 
if*  energy  in  our  bodUy 

*5* thc  fo,,d  cydc  45  f aent  * 

possible  is  necessary  to  hmit  our 
Lttucnon  of  the  planetary  environ- 
uent.  Food  growing  should  be  the 
ultimate  passive  solar  system. 


Sun  Power 

The  sun  is  our  senior  primary  energy 
source.  Ultimately  all  power  is  solar 
power.  Wood  is  solar  energy  stored  by 
growing  trees,  and  becomes  coal  and  oil 
over  millions  of  years  of  compaction 
underground.  When  we  burn  coal  we 
arc  releasing  trapped  solar  energy  from 
countless  generations  ago. 

The  whole  cycle  of  water  evaporation 
end  precipitation  is  made  possible  by 
'twilight.  either  directly  or  through  the 
force  ot  tlie  winds,  which  are  the  result 
fif  uneven  solar  heating.  We  could  not 
^  COcrgy  from  wind  or  water,  but  for 

die  sun. 

We  could  not  see  to  work  but  for  its 
and  the  moon  lights  the  night  b} 
Meeting  solar  energy,  The  planets 
under  the  gravitational  influence 
1  c  and  the  other  stars  visible  at 


ENERGY 

night  arc  distanr  suns  performing  similar 
cycles. 


Energy  implies  continual  movement.  All 
matter  is  composed  ot  particles  (atoms, 
molecules  and  so  on)  which  arc  nor 
themselves  definable  as  ‘solid’  sub- 
stances,  but  may  rather  be  energy 
operating  in  wave  forms.  The  faster  these 
particles  move,  the  higher  the  energy 
levels.  Thus  hot  objects  have  their  atoms 
moving  faster  than  the  same  objects 
when  cool. 


Energy  does  not  begin  or  end,  it 
occurs  in  cycles,  and  the  frequency  and 
wavelength  of  each  cydc  determines  the 
form  of  the  energy.  In  any  process, 
energy  is  continually  changing  form. 
When  a  train  moves  at  speed  it  displaces 
air.  and  creates  wind  as  the  air  is  pushed 
aside.  Hear  is  generated  by  the  combus¬ 
tion  of  fuel.  The  chemical  composition 
of  the  fuel  changes  as  it  is  burnt.  Friction 
between  the  wheels  and  the  rais 
generate  heat.  The  noise  of  the  train  b 
waves  of  cncigy  travelling  out  from  > 

centre  of  all  this  «*«**• Tlw  of 
heat,  noise,  light,  wind,  vibration  andao 

on  are  all  absorbed  into  the 

environment  where  e>  K*\  ((>, 
converted  to  other  energies.  U)  1 
irnmnlcx  to  measure* 

This  ab.hr>’  of  cap  ® 

the  incident  if  whv  we  »  W 
_ — . t, ... .1  the  consequent 
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jny  action.  This  is  also  why  wc  should 
he  careful  how  we  use  energy'. 


Maximised  Flow  from 
Source  to  Sink 


•Energy  efficiency’  involves  under¬ 
standing  the  relationships  of  energy  flow 
in  all  directions,  temporal  as  well  as 
physical,  not  just  using  a  source  of 

energy  once  thoroughly. 

An  example  will  help.  I  have  a  garden 
and  I  return  to  the  soil  compost  made 


from  waste  vegetable  matter.  I  have 
completed  a  cycle,  but  have  I  maximised 
it?  No,  there  arc  always  more  possible 
loops  which  can  be  designed  into  the 
cycle.  Firstly,  I  could  have  fed  the  scraps 
to  hens,  storing  energy'  in  the  living 
matter  of  the  birds,  and  gaining  the 


additional  yields  they  provide.  The  waste 
matter  would  still  return  to  the  garden 


23  Maximising  energy  storage  in  a  water 

course 


through  their  dropping  _ 
increase  the  m#**™* :  i .  ^  ^ 


vicldofA.  ,’  <oa'l 
running  them  in  a  ‘chicken , 

would  be  a  small  movable  nen"*'  ^ 

the  hens  were  confined  PTh“*llltl> 

characteristics  of  the  hen'  (*,'  ,, 

and  scratch  on  the 
jgtdually  clear  small  plnafe^J 

t  move  them  on  at  frequent  inten*  , 
new  pastures.  Meanwhile  I  am*^ 
energy  of  digging  the  plots  niy^lf 
Nothing  is  ever  ‘wasted'  in  fa ^ 
of  becoming  useless.  ^Waste1 mi 
we  haven’t  imagined  a  yield  fonktpjn 
of  the  flow.  We  should  always  qv  ^ 
return  used  energy'  to  a  pint  ‘higher  p 
the  system,  leaving  it  with  hisr, 
potential.  I  I 


Water  and  Wind  as 
Energy 

Water  and  wind  are  attractive souk» ^ 
energy  to  emerging  industrial  *v 
because  it  is  easy  to 
behind  their  natural  b-j-  J* ^ 

inexorable  strength  about  F 

I  small  xtraams  JJ, 

dc  much  l«*r  “‘SSj? 
er  itself  The 

cr  at  storm  struig  fo* 

mi  *  ””*** 

v  srt, «.« £2 
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j|  Some  examples  of  watermills 


power,  storm  force  winds  too  much  to 
use  safely,  so  that  windmills  have  to  cut 
out  above  design-acceptable  strengths  of 

among.  Water  is  hard  to  capture  at  its 
most  energetic  (e.g.  Stormy  seas)  and 
ten  gentle  flows  will  not  drive  much 
machinery.  Water  has  the  advantage  over 
vnud  in  that  it  cm  be  stored,  by  creating 
dams  or  tanks  to  hold  a  flow  which  can 
be  released  at  a  later  rime.  Both  water 
and  wind  power  arc  often  most  available 
away  from  where  the  greatest  users  of 
energy  arc  concentrated, 

One  way  round  this  last  problem  is  to 
it*  water  and  wind  to  drive  turbines  or 
^  which  will  in  mm  drive  generators, 
9  creating  electricity.  This  is  energy  in 

m 

J  farm  which  can  be  transmitted  across 
§rcat  distances,  and  converted  to  other 
uacfol  forms  of  power  (Ugh  t .  mechanical 
focc,  heat)  at  remote  sites.  It  is  also  a 

of  energy  which  can  be  stored, 
t'thcr  in  batteries.  or  by  propelling  other 
^hamcal  storages,  such  as  pumping 
"J'Cl  °r  winching  weights  to  higher 


Harnessing  Water 

The  most  successful  way  of  harnessing 
water  power  through  history  has  been 
the  water  wheel  -  this  can  be  arranged 
in  three  main  ways*,  overshot,  undershot 
and  horizontal.  The  first  two  assume  the 
axis  of  the  wheel  is  horizontal  (w  ith  the 
wheel  rotating  in  the  vertical  plane),  and 
the  last  that  the  axis  is  vertical  (with  the 
wheel  rotating  in  the  horizontal  plane  k 
This  is  also  the  descending  priority  ot 

power. 

Overshot  wheels  will  only  wor* 
there  is  enough  ‘head'  ot  water.  The 
‘head’  is  rite  distance  through  which  the 
water  must  Bill  vertically  to  drive  the 
wheel.  Undershot  wheels  can  operate  on 

half  the  ‘head'  for  the  same  o1 
wheel,  whilst  horizontal  wheels  require 

only  enough  throughflo*  tomm *«»• 

The  efficiency  oi  <1$ 

-in  he  inensweo 

SSm^m ...  «h«l.  A 

winch  are  P®**1’  ‘ 
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absorbing  the  force  of  the  water 
Narrowing  the  inlet  pipes  can  increase 
the  speed  of  the  water  on  the  wheel. 
Dams  creating  water  storage  are  another 
method  of  increasing  available  power 
Corn  mills  (grinding  flour)  tended  not 
ro  run  for  more  than  a  few*  hours  a  day, 
so  millponds  could  be  built  to  run  them 
which  filled  for  the  balance  of  the  day. 
Another  way  of  extracting  maximum 
benefit  from  the  wheel  was  common  in 
Victorian  water  mills.  This  is  ||he 
iongshaft'  -  a  system  for  propelling  a 
drive  shaft  from  the  w  heel  which  could 
operate  other  machinery,  such  as  metal 
grinding  wheels,  timber  saws  and  so. 

Another  device  which  runs  with  no 
other  human  powdered  input  than  that 
needed  to  make  it  in  the  first  place  is  the 


Modem  technology  has  made 
.^reat  advances  with  wave  and  tidal 
power.  Japan  uses  wave  powered 
generators  to  light  shipping  buoys, 
in  a  design  developed  at  Queen’s 
University,  Belfast.  Norway  has 
been  very  successful  at  producing 
turbines  which  are  driven  by  the 
compressive  action  of  incoming 
waves  on  rocky  shorelines.  Big 
tidal  barrages  have  been  used  for 
years  in  Holland,  and  are  projected 
tor  various  sites  in  Britain.  The 
drawback  is  their  environmental 

i 

impact  on  sensitive  estuarine 
ecologies. 


mm  pump.  Tins  ingenious  device 

.1  snin  nrr,r...«:  _ 


‘  sraali  proportion  of  v 

harnessing  the  power  of  the  hat  ** 

rrminnim 


-  - - -  me  Dafcn  ' 

maximum  throughout  W  T! 
of  the  available  supply, 
can  hold  a  siaable  headofwjIcr  > 

metres  being  common).  ^ 


Harnessing  Wind 


There  arc  two  basic  types  of  windmill. 
Those  which  collect  wind  energy  by 
moving  in  the  direction  of  the  winded 
those  which  do  so  by  moving  at  an  andt 
(usually  perpendicular)  to  the  wind  In 
general  vertical  axis  windmills  follow  the 
wind  direction  and  horizontal  axis  mills 
rotate  at  right  angles  to  the  wind,  Tht 
last  kind  are  known  as  1  pancmotSef 
The  advantage  of  vertical  axis  milh  ii 
char  they  arc  not  dependent  on  wind 
direction.  Their  disadvantage  u  fof 
because  their  vanes  rotate  into  the  whw 
for  half  of  any  rotation,  they  M  ' 
system  reducing  resistance  on  the rcQlfr 
half  of  the  rotation  to  achieve 

This  is  achieved  p? 
effective  power,  mis 

sheltering  half  the  «W*  *  • 

-  i  ■  ~>  ,h.  vines  fcathcrins » “ 
leathering  the  vanes- 

process 

vanes  to  the  wind.  ^  jftjjy 

bv’  turning  them  rmm  ^  ^ 
present  a  narrow  p  ^  onc  ^ 
into  the  wind,  and  a  b!ta_.,[0,jf 


travelling  with  it.  TJ-T  ff 

-  <  i_:  _U  \vhcf1  Jratt  :-***  it 


the  wind  and  low 
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y  Some  examples  of  windmills 


Two  cleverly  designed  static  shapes 
achieve  thc  samc  characteristics.  They 
ire  rhe  cup  shape  seen  on  ancfiioniCD®1 
finsmimcnts  for  measuring  wind  speed), 
ind  the  Savonius  rotor.  Both  are  only 
useful  for  small  scale  wind  turbines. 

Aerofoil  shaped  vertical  axis  windmills 
J  ur  used  for  large  scale  electrical  power 
generation .  Historically,  however,  most 
iuccessful  large  windmills  have  used 
bori/nm.i  I  axis  designs.  Thc  problem 
with  rhis  arrangement  is  that  to  be 

Icffiictive  tlicy  liave  to  be  able  to  tum  to 
point  into  thc  wind.  Tine  most  common 
type  of  windmills  were  for  grinding  corn 
3nd  for  pumping  water  for  drainage. 
These  had  two  principal  forms:  thc  post 
rhiil.  which  lias  rhe  whole  building 
hntnfog  tiic  mill  able  to  rotate,  and  die 
toWci  mill,  which  has  a  rotating  cap. 
There  are  still  examples  working  after 
hJur  hundred  years'  usage. 


Thc  posr  mill  has  a  strong  central 
timber  core  on  which  the  upper  part 
rotates.  Steps  go  nearly  to  the  ground, 
built  over  a  railpolc,  which  the  miller 
pushes  manually  to  align  thc  mill  with 
thc  wind  direction.  "lower  mills  use  i 
small  wheel,  called  a  Entail'  on  rhe 

opposite  side  of  thc  rotating  cap  to  the 
main  sail,  and  perpendicular  to  it-  The 
finnul  has  die  cflrct  of  drivmg  the  cap 
round  until  it  is  becalmed,  thus  turning 
the  sails  to  the  wind  automancdly 
Modem  systems  tend  to  useain-rarr-snlc 

propeller*  to  dnvc  ^  for 

generation,  notably  in 
California. 

Bdi.'rc  investing  «■  in>' 

wind  power  syWem  1*  1 

rhl .u.;nd’s  behaviour. iDOV 

monitor  rhe  wind  meaWrt 

portable  systen"  11  retold  it 

SESO*  w  «*  *  * 
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,t  year-round  measurement.  „ ,  l [a 

,,  ,  uliru*  winds  we  are  calking  about  a  subtler  approach, 
iUlrhcr  than  average'  proportion  of  wind  characterised  as  a  passive,  k 

fi,>m  one  direction.  If  we  had  constant  active  approach  to  harn^  i 

«  jT.j  which  we  cion  i  because  even  site  &nd  as  such  fits  with  1 

:  ,lim  on  occasions)  the  average  amount  pattern  of  priorities: 

,  if  wind  trom  one  of  sixteen  points  of  the  J 

compass  would  be  6.25  per  cent.  10  per  1  First  do  the  things  which  cm, 
,.vm  wind  front  this  direction  would  be  energy 
all  that  we  needed  to  make  it  the  2  Then  do  the  tilings  which  coiVwvt 

prevailing  wind’,  yet  this  is  a  tiny  3  Only  finally  do  that  which  consul 

fraction  of  the  time  for  which  we  need  energy.  1 


re  harvest  energy.  At  most  W  _ 

western  Britain  the  wind  is  in  the  South- 

West  quarter  for  40  per 
but  this  is  any  direction  from  due  South 
to  due  West.  In  designing  wind 
harvesting  we  need  to  be  clear  about 

these  specific  details. 

Another  consideration  is  that  in 

practice,  wind  can  only  really  be 
harvested  between  15  and  75  kph. 
Below  this  speed  the  effect  is  rather 
feeble,  and  above  it  too  violent  to  risk 
the  equipment  being  damaged.  Wind 
monitoring  needs  to  show  the  viable 
bftrvcstabU  wind,  not  the  overall 
windflow,  which  is  less  useful. 

Other  considerations  of  wind  sites  arc 
covered  in  Chapter  11,  Landscape. 

Passive  Versus  Active 
Systems 

Many  of  the  above  technologies  derive 
from  essentially  industrial  requirements- 
Concentrations  of  power  are  needed  to 


The  power  of  the  natural  elements  oiw 
whether  we  use  it  or  not.  All  mt 
suggested  devices  are  simply  way,  y 
concentrating  it  in  time  and  spaa  <e 
that  we  can  converr  it  into  useful 


processes.  Yet  there  arc  many  passive 
systems  which  do  the  same  work  tin  ta 
effort.  For  instance:  why  build  wind* 
powered  generators  to  pirtiutf 
electricity  for  space  heating,  it  WC  on 
simply  design  our  buildings  to  have  hrn 


gain? 

re  arc  some  wavs  in  which  water  a® 
adc  to  work  for  us  by  passively 


antics.  .  | 

,ds  as  reflector  House,  builu 

ng)c  above  shade  side  ot  P»d« 

Jtcr  sun  inoeases  solars 

as  off  the  water  «■*«•  , 

ine  solar  ponds  Sah  ^  ^ 

ent  refractive  »  ,  anu 

• m  a,so  dTt  Sit 1 

,  on  top.  **>*„#* 
I  and  is  bounced  arou  n# 
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.  collected  by  a  thraughflow  of 

**  '  in  salt-resistant  piping.  A 

^atocy  system  will  work  like  any 
nnal  heating  circuit. 

Car  panels  Water  will  rise  when 
"L  fall  when  cooler.  This  natural 
^  enables  the  removal  and  circulation 
0f  heat  captured  by  solar  panels. 

Waste  water  leaving  houses  has  high 
hcat  content,  both  from  our  bodily 
^tcs.  and  from  the  energy  we  put  in  it 
9  cook,  wash  etc.  By  running  the 
outflow  through  grey  water  ponds,  or 
mvd  beds  inside  adjacent  greenhouses, 
we  can  extract  the  hcat  passively.  This 
heats  the  greenhouse  and  reduces  heat 
loss  from  the  building  ‘envelope*. 

Heat  stores  Water  is  a  poor  conductor 
of  heat.  This  means  that  water  also  loses 
heat  slowly,  keeping  its  heat,  once 
«inn.l.  for  long  periods.  Large  water 
stonges  can  be  built  under  houses,  or 
centrally  within  them,  to  store  heat, 

•v 

releasing  it  slowly.  This  can  be  used  to 
even  temperatures  between  winter  and 
summer. 

Mulching  This  technique  of 
gardening,  builds  high  humic  content  in 
the 


increases  the  capacity  of 
to  store  water.  It  reduces  damage 
frurn  heavy  rain,  and  reduces  need  to 
'tatcr  in  the  event  of  drought, 

®JX)f  water  Rooft  are  massive  areas  of 
^3tcr  collection .  All  you  have  to  supply 
11  storage  and  guttering,  and  gravity 
the  rest,  reducing  reliance  on 
energy  consuming  si 


Plant/Animal  Cycles 

c  looked  at  food  as  an  energy  cycle,  but 
in  its  frill  performance  the  food  chain  is 
more  complex,  This  is  sometimes 
expressed  as  'trophic1  levels,  because  the 
food  chain  concentrates  nutrients 
through  different  stages.  A  guideline  is 
diat  each  stage  of  the  chain  works  on  a 
factor  of  ten,  so  a  chicken  cats  ten 
pounds  of  grain  protein  to  make  one- 
pound  of  chicken  protein.  A  fox  will  cat 
ten  pounds  of  chicken  to  make  one 
pound  of  fox.  or  indirectly,  one  hundred 
pounds  of  grain. 

The  logic  of  this  argument  says  that  if 
you  eat  vegetable  protein  it  is  better  for 
the  environment  because  it  can  be 
grown  on  one  tenth  the  land  needed  to 
make  the  same  amount  of  animal 
protein.  In  fact  the  system  is  far  more 
diffuse  than  this  calculation  implies. 
What  of  the  products  the  chicken  or  die 
fox  return  to  the  biosphere,  other  than 
the  food  involved-  Their  urine  and  taco-s 
are  important  sources  of  nitrogen  and 
phosphates  They  dig  afld  drain  the  M 
by  their  Sd&Khing  and  burrowing* 
thdir  natural  ecosystems  they  maintain 
the  balance  of  nature,  as  does  evety  other 

element  in  the  web  4 
Everywhere  we  take  fit®  tne  system 

*T  ^  depleting  the  inputs  to  another 

part,  which  we  must  replace  or  see  an 

overall  diminution  of  yield. 

to  the  food  chain  x 

ipn|v  leads  us  w  bringing  m  utf  ■  ■ 
PP*  if  our  resources  m  domr 


the  lessening 
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tiiar  Growing  tree  fodder  for  ouristofeld 
may  only  provide  ten  per  cent  of  their 
food  needs,  but  this  might  cover  the  lean 
time  of  the  year  when  other  sire  grown 
fodder  is  not  available.  By  eradicating  the 
need  to  buy  in  feed  we  reduce  an 
expensive  input  with  all  the  suppliers5 
profit  margins  on  ir  thus  increasing  the 
net  yield  on  our  crop  by  maybe  thirty 


per  cent. 

The  management  of  these  energies 
within  the  system  can  often  have  benefits 
out  ol  all  proportion  to  their  Apparent 


many  processes.  Because  hinm 

created  nruYlrli*  i- 


created  quickly  i,  is  po«ib,c 

coo!  climate  lands  cnrm-lt,  •  0Uf 
highly  productive  webs  ^  T*  ** 

I.  *  ' 


within  one  generation.  The 
of  some  of  the  more  damaged 
might  take  a  little  longer,  but 
more  possible  if  we  had  thussuccccj 

m  meeting  our  own  needs  and  uMnRZ 

own  outputs  nr  home.  6 


I  ransport 


input  value. 


Biomass 

Biomass  is  the  total  planetary  living  store 
of  energy,  including  ail  the  plant  life, 
marine  crearures,  birds,  animals  and 
microbial  activity-  It  is  a  tremendous 
accumulation  of  energy.  In  designing 
durable  societies,  our  first  priority  must 
be  to  increase  biological  energy  stores.  If 
wc  apply  all  that  we  have  learned  about 
making  machines  to  building  complex 
biological  ‘machines*,  we  will  have  gone 
a  long  way  to  solving  the  seeming 
shortages  of  our  present  approach. 

By  setting  out  to  design  increased 
biomass  as  the  basis  of  our  culture  we 
create  homes  in  which  form,  girden, 
dwelling,  school  and  community  space 
become  imperceptibly  merged.  Distinc¬ 
tions  in  function  become  blurred 
precisely  because  we  manage  energy 
interfaces  to  be  mutually  productive  of 


ic  of  the  greatest  consumers  of  enern 
transport.  Every  stroke  of  even 
ernal  combustion  engine  detfauo 
sil  fuels  which  will  take  millions  uf 
in>  to  recreate.  In  two  hundred  wits 

m 

usage  vve  shall  have  exhausted  fud 
.trees  which  took  thousands  of 

Ujons  of  vears  to  become  available, 

# 

ch  breath  oi'  these  hungry  engine 
tes  oxygen  which  the  plancun 
amass  is  struggling  to  replace.  V» 

is  happens  wc  are  destroying  the ^ttn 

of  forests  and  poll  wring  dw  *** 
Lgg  -  r  jg||anktonic’l,,WLaw' 

Firth*; 

reauoiit  •  ■  . 

ir  the  damage-  The 
vehicles  are  so  pc"50"011" ' t 
e  the  air  unbrea.bablc,  » 
the  ran  kills  forests  and 
Bious  dissolve  before  onr  °F- 
ad  what  docs  this  m. 

jwn  to  buy  fiw  j 

■  ahipp^  way 
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I  our  taste  for  novelty.  It  drives 
"f cracks  up  the  highways  clothe 
W  Oliver  commodities  which  are 
*°V  'me  instant  being  shipped  in  the 
Jt  .K  direction  from  another  source 
“Mother  destination,  simply  because 
^  don't  have  an  ovctali  system  for 

Long  supply  and  demand,  other 

Tail  eventual  extinction  -  the  logic  ol  a 
ffloplv  and  demand  economy.  It  has  also 

done  some  constructive  work  in  the 

\uirld  so  before  we  dismiss  the  internal 
combustion  engine  entirely,  here  arc 
some  suggested  priorities: 

1  Don’t  travel  unless  you  have  to. 

2  Walking  is  better  than  horse  riding  is 
better  than  cycling  is  better  than  the 


bus  is  better  than  the  train  is  better 
than  the  private  car  is  better  than 
aircraft.  Narrow  boats  on  canals  and 
sailing  boats  are  pretty  good  ways  to 
get  about.  Fossil  fuelled  ships  are 
slightly  more  environmentally 
damaging,  but  still  a  lot  better  than 
jet  aircraft.  Balloons  and  hang-gliders 
have  potential. 

Hu-  priorities  arc  not  absolute,  but  the 
general  picture  remains  that  biological 
transport  is  idea1  if  you  can't  stay  still. 
Mechanical  systems  are  better  than 
chemical  ones. 

Necessary? 

transport  is  not  just  about  where  you  go 
|  Penally.  Ir\y  also  about  the  whole 
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system  oi  moving  commodities  around 
the  globe.  This  is  where  local  production 
can  help  to  cut  the  energy  bill. 

V\e  need  to  ask  ot  each  energy 
expenditure  whether  it's  re  all  v 

f 

necessary.  I  am  moved  by  a  letter  from 
my  brother  in  India:  'It’s  sad  that  Goa 
has  been  so  destroyed  by  tourism. 
Although  it’s  obviously  aided  the 
development  and  increased  the  wealth  of 
local  people,  the  damage  done  to  their 
lifestyle  and  culture  is  immense.  It  docs 
raise  questions  about  the  morality  of  all 
this  travelling  business,’ 


Cultural  Interchange 

Transport  does  also  have  an  up  side  in 
that  it  enables  cultural  exchange.  His 
letter  continues:  Tt  you  travel  with 
respect  and  care  you  can  also  do  a  lot  ot 
good  and  help  increase  our  and  their 
understandings  ot  our  respective 
cultures.’  'Heading  lightly  on  the  planet’ 
is  a  precise  image  for  this  ethic  ol  care. 
We  may  learn  horn  the  pilgrims  ol  die 
Middle  Ages  in  Europe  who  were 
constrained  to  walk  to  the  hoh  fhm, 
with  all  outwaid  aspects  of  poverty  ms 
wav  we  come  »  out  destination 
receptive  to  what  we  find  rather  than  as 
missionaries  ot  change- 

Another  possibility  **  " 

m, Ire  field  ottravcIismsceimcmaiamJ 

trade  as  ’hits'  We  come  rogethe  W 

and  exchange  .in a->,  us  • 

L..,,hf  but  a>  a  Kmu  • 
economic  benent. 
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holiday  in  which  wc  look  forward  to  and 
Expect  to  receive  an  expansion  of  our 
cultural  perception.  ^  pi 

National/Personal  Versus 
Local/Communal 

Western  energy  consumption  is  vastly 
greater  per  capita  than  that  in  developing 
countries.  It  is  the  most  marked  contrast 
between  the  nch  and  poor  parts  of  the 
world.  Americans  consume  fifty  times  as 
much  primary  fuel  energy  per  head  each 
year  as  Indians  do*  Britons  use  hall  as 
much  energy  as  .Americans,  or  twenty  - 
five  times  as  much  as  people  in  India. 

One  of  the  major  differences  Is 
between  cultures  which  arc  based  on 
personal  ownership  and  usage,  and  those 
which  see  communal  ownership  and 
usage  as  pan  of  a  local  community  as 
normal.  Do  Americans  have  fifty  rimes 
the  quality  of  life  that  people  in  India 
do,  for  all  their  comparative  wealth  and 
poverty? 

A  society  which  insists  on  private 
separate  dwellings  for  each  individual  or 
small  family,  private  cars  for  each  person, 
and  so  on.  is  bound  to  use  more  energy 
than  societies  which  thrive  on  extended 
families  living  cheek  by  jowl,  and  the 
familiarity  of  public  transport.  If  we  wish 
to  reduce  our  energy  budgpt  wc  need  to 
find  ways  in  which  wc  can  be  comfort¬ 
able  with  a  more  communal  sharing  of 
energy  resources,  and  a  more  direct 
fuelling  of  those  resources  from  within 
our  local  community. 


We  also  need,  as  con 
responsibility  for  clean, na  u„  '  ^ 
outputs.  In  Britain 
government  has  ignored  th,  ,f>« 
arions  of  the  Swedish  ad*fog£ 
that  our  uncleaned  gaseous  & 
output  crosses  the  seas  and  1*7 
lakes  and  forests  with  acid  rain,  Gm,"™ 
and  Poland  have  equally  bad  habu7 
It’s  time  to  accept  responsibility  and 

clean  up. 


Wa  te  r /La  nd  /  A  ir 

Because  a  piece  of  land  is  shown  3 
different  colour  on  the  map  it  doesn't 
mean  thc  energy  flows  stop  at  the 
border.  Finding  residual  DDT  in  thc  &t 
of  Antarctic  penguins  is  a  solemn 
reminder  that  pollution  becomes  global 
The  same  linked  energies  air  available 
for  us  to  manage  beneficially,  fimspon 
by  water  may  be  slower  than  air  or  laud, 
but  it  is  much  easier  to  move  large  loads 
like  coal  in  this  wav.  Wc  simply  tiwhu 
adjust  our  demands  to  the  pace  of  life  of 
the  most  appropriate  energy  system  A 
society  based  on  watching  videos 
movie*  probably  needs  "“dcaff* 
stations.  One  which  centres  on  ^ 
productive  gardens  can  make 
wood  stoves. 


wJU!»w &  tirrof^ 

if  it  has  the  supp 
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,  Sweden  the  government 
"  ped  ™l  feres  by  thirty  per 

A  massive  increase  m  usage 
making  the  rail  network 
fermore  profitable,  and  increasing 
to  capital  available  to  reinvest  in 

the  process. 


oievalen  t  political  will  and  of  the 
consumers.  Taking  the  bus  rather  than 
driving  the  car  is  a  political  act  ot 
jgrmation  in  sharing  energy  resources 
communally.  It  becomes  hard  or 
impossible  to  do  this  if  the  public 


transport  system  is  not  adequate  to  the 
demands  of  our  travelling  patterns,  tf 
public  services  decay  beyond  a  certain 
point,  then  their  ultimate  demise  is 
hastened.  People  will  wait  for  a 
reasonably  regular  reliable  service.  They' 
will  not  wait  for  an  infrequent  and 
erratic  onc- 

One  secret  of  making  public  transport 
work  is  that  it  must  address  die  needs  of 
ail  the  people.  Designing  rail  networks  to 
be  high  speed  and  super-comfortable 
may  compete  with  airlines  for  profitable 
business  class  travellers.  Docs  it  get  the 
chickens  to  market,  or  grandma  to 
hospital.5  We  must  reintroduce  a  healthy 
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peasant  ckmenr  into  our  public 
transport  systems.  Perhaps  a  campaign  of 
people  taking  pigs  on  trains  would  make 
the  point.  Where  I  grew  up  in  the 
Yorkshire  Dales  die  buses  delivered  milk 


and  parcels,  and  stopped  for  anyone  who 
waved  an  arm,  as  well  as  at  regular  signed 
points.  This  is  what  I  call  public 

transport 


Draught  Animals 


The  age  of  the  motor-car  has  largely 
diverted  Western  imagination  from  the 
potential  of  draught  animals.  In  the  past 
they  were  so  successful  that  by  the  late 
nineteenth  century  cities  like  London 
and  New  York  were  coming  to  a  grinding 
hah  (much  as  they  are  today,  courtesy  of 
the  automobile)  with  the  volume  ol 

horse  traffic. 

We  arc  due  for  a  renaissance  of  this 
biological  solution.  Heavy  horses  arc 
better  at  logging  steep  slopes  than 
tractors.  1  hey  have  potential  allies  in 
draught  work  from  donkeys,  sheep, 
goats,  pigs,  alpacas,  llamas,  camels  and 
dogs.  We  might  even  include  humans. 
The  one  advantage  that  all  these  flesh 
and  blood  vehicles  have  over  metal  ones, 
is  that  they  are  self-reproducing. 


Pedal  Power 

The  human  body  is  one  source  •  >f  energy 

# 

we  should  not  overlook.  At  one  time  the 


treadmill  had  a  certain  CUr_  I 
bang  relatively  inefficient  anT**  blJ1 

with  forced  labour  its 
■  .  _  il0i  so 


nowadays.  Fortunately  Tv*  P1’"1” 

*  1  *  also 


not 


necessary, 

Studies  of  relative  encrov  „ 
travelling  for  energy  inputlJS"  | 
person  on  a  bicycle  is  the  most  £* 
moving  animal  on  the  pb„„.  J* 
more  metres  per  calorie  than  ne„  Z 
fleetest  leopard.  Cycles  are  therefore  % 
most  energy*  efficient  way  to  travel. 
limitation  is  only  one  of  stamina  and 
distance.  There  are  appropriate  tricycles 
for  parents  to  go  downtown  with  j 
couple  of  children  on  the  back,  to  at 
the  Shopping,  or  visit  school.  There  "art 
cy  cles  for  carrying  heavy  loads.  There  .-a* 
machines  for  touring  over  long  disuncw 
in  great  comfort,  and  others  designed  fin 
maximum  speed  over  shorter  distances, 
such  as  between  towns  or  villages.  Vm 
can  ride  a  cycle  if  you’re  a  child,  a 
grandparent,  or  disabled.  I  hey  ire  ulc 
and  environmentally  fnendiy,  and 
because  they  run  off  your  body  powa 

they  help  keep  you  fit.  I  ll 

In  recent  years  the  mountain  hike  has 

reintroduced  the  idea  that  cyclingo*  _ 
a  feshionalile  activity.  Because  cycles  »• 

loss-  technology'  they 

sort  of  support  when,  ?**» 

D.  we  were  aU  trying  -  , 

standard  of  living.  *  .  m{aJlUC 


health,  not  ma 
hope  that  fhe  ie 
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I  become  a  lading  symbol  of 

-„nitc  development. 

1PPT|  power  can  also  be  harnessed  to 
rmkehmety.  Cycling  systems  have 
„  used  to  power  generators,  gnnding 
*,U.  water  pumps,  lawnmowers,  and 
..sical  instruments.  It  is  also  some- 
L  that  anyone  can  learn  to  build  or 
“Lin,  and  as  such  is  a  great  asset  m 
Slmg  people  to  take  control  of  their 

outi  lives. 

Alternative  Fuels 

There  are  many  other  sources  of 
appropriate  energy1.  I  do  not  count 
nuclear  power  as  appropriate  in  any 
circumstances  because  the  end  products 
,irc  deadly  poisonous  and  oi  incredible 
longevity'.  We  have  no  safe  means  of  con¬ 
trolling  1 1  lem.  How  can  anyone  pretend 
to  be  ‘in  charge'  of  residual  plutonium 
with  a  half  life  of  ten  thousand  years?  It  s 
absurd . 

Methane  is  a  better  option.  This  Is 
produced  in  copious  quantities  by  living 
organisms  as  they  decay.  The  human  gut 


— - ENERGY 

rs  one  point  of  production.  Bv  contain- 
mg  chambers  in  which  organic  matter  is 
rotted  it  is  possible  to  capture  the  ijls  for 
usagp.  Barms  with  housed  stock  in 
winter  can  girher  the  gas  from  the  slurry 

pits  to  warm  or  light  the  dwellings  or 

animal  sheds. 

Fuels  can  be  distilled  from  biomass.  In 
Brazil  most  cars  run  on  alcohol  pro¬ 
duced  from  sugar  cane.  The  advisability 
of  using  vast  masses  of  biomass  to  sustain 
anything  as  destructive  as  the  motor  car 
is  debatable,  nevertheless  it  is  possible  to 
do  so.  f  }nc  source  of  energy  for  heating 
ordccmcity  generation  is  to  burn  refuse. 
This  is  one  step  better  than  shoving  it  ui 
holes  in  the  ground,  and  one  step  worse 
than  recycling  the  material. 

We  need  to  work  towards  recognising 
all  the  energy  resources  available  to  us, 
and  harnessing  what  we  have  intelli¬ 
gently.  As  with  all  stages  of  establishing 
a  Perm  a  culture  approach  to  planet 
management,  improvement  is  a  good 
step  on  the  path  to  perfection.  Healing 
the  Earth  of  the  scars  of  a  wasteful  energy 
policy  will  be  a  natural  outcome  id 

adopting  this  approach.  J 
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13  GARD£NING 

Creating  a  home  garden  is  the  best  first  step  you  can  take  to  care  for  r 
!airj  Apart  from  the  increased  production  of  your  own  plot,  there  is  the 
benefit  of  reducing  your  demands  for  produce  from  !and  elsewhere  h  is 
also  a  great  learning  experience. 


Minimum  Tillage 

WIw  do  we  dig?  To  break  up  the  soil, 
make  a  good  seed  bed,  remove  weeds, 
improve  aeration,  improve  water 
penetration  and  retention,  hi  it  probably 
mostly  because  it’s  a  compulsive  habit. 
Every  winter  and  spring  millions  of 
giKkncis  repair  to  their  bare  plots  and 
dig  millions  of  tons  of  soil  between 
them.  Is  ii  any  wonder  that  bad  backs  are 
the  next  most  common  cause  of  lost 
work  days  after  the  common  cold? 

Stop  digging!  The  garden  can  have 
within  it  all  it  needs  to  care  for  itself.  If 
it  has  not,  we  will  still  find  it  easy  to 
Sfcate  conditions  which  will  soon 
otablish  self-managing  cycles. 

Why  soil  must  not  be  inverted 
^comia  clear  on  the  microscopic  scale. 
1X551  15  not  merely  a  collection  of  old 
•WC&  and  ground-up  rocks.  It  is  an 
fuzing  universe  of  myriad  species  of 
i  microbes,  worms,  and  other  tiny 

0tT1  and  fauna  -  teeming  with  life. 


There  are  literally  tonnes  of  these 
creatures  per  hectare,  with  an  energy' 
output  equivalent  to  that  of  15  000 
human  beings.  They  serve  several  vita] 

functions. 


1  !  hey  corrode  and  break  down  dead 

•r 

organic  matter  in  the  soil. 

2  tn  burrowing  and  moving  under  the 
land  they  naturally  aerate  the  soil  lor 

m- 


US. 


3  In  dying  themselves  they  are  a 
valuable  source  of  nutrients  to  other 


life  forms., 

4  They  make  a  web  of  water-retentive 
tissues  in  the  soil  which  constitute  t he 
humic  mattcc,  so  obvious  when  you 
crumble  a  handful  of  nch  black  soil 

between  your  fingers. 


If  YOU  follow  „,dencc  «t 

Mow.  you  wdl  „Mbly 

to  deter  you 


these 


*£»m*«r***** 
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Of  these  organisms  flourishes  in  its  own 
niche.  If  you  bun'  surface  bacteria.,  the; 
die  of  suffocation  and  cold;  if  you  expose 
to  the  surface  the  microbes  which  do 
well  a  spade-depth  down,  they  will 
oxidise  and  die.  The  short-term  feed  of 
rheir  dead  forms  adds  to  the  fertility  of 
the  soil,  but  the  long-arm  life  of  the  soil 

is  reduced,  J3H5 

I  do  use  a  spade,  for  instance,  to  dig 

(>i!r  unwanted  tree  roots,  or  to  harvest 
potatoes.  1  dig  edges  of  beds  back  into 
the  centre  to  improve  water  infiltration 
and  reduce  grass  invasion.  I  would  dig  to 
trench  rubble  into  impervious  clay,  or  to 
break  up  iron  pan  below  the  soil.  But  I 
would  no  longer  dig  as  a  matter  of 
course.  Tillage  is  limited  as  much  as 
possible  to  establishing  a  self-managing 
system .  With  time,  the  intervention 

becomes  unnecessary. 


No-dig  garden  methods  go  hand  in  hand 
with  mulching.  Watering  the  garden  is 
time-consuming  and  usually  uses  up 
water  from  the  tap.  which  is  highly 
wasteful  as  such  treated  water  is  neither 
good  for  the  garden,  nor  necessary  for  it. 
Mulching  is  rhe  process  of  covering  the 
bare  soil  with  other  matter  This  protects 
the  living  creatures  in  the  soil  iruin 
dehydration  and  oxidation.  If  the  mulch 
is  organic  it  also  feeds  them.  Rather  than 
die  humic  matter  into  rhe  soil  it  allows 
the  earthworms  to  rise  up  and  carry  the 


organic  substances  down  im  Jft 
burrows,  which  is  what  rh„,  T  tbc,r 
It  makes  the  soil  surface'  •  ^ 


erosion  by  heavy  min  as  ,t 

impact  of  the  rainfall,  and  k 


moisture,  slows  run-off  irflLJ 

colloidal  mass  develops  near  the 
which  is  very  good  at 

crops  from  drought.  Colloids  ate  g,., 
fibrous  organic  remains  which  swell  m 
the  jelly-like  consistency  of  waUpjX 

paste,  trapping  water  which  tomes  th* 
way,  jj 

Above  all,  mulching  is  something  that 
you  can  sec  is  clearly  emulating  n 
When  a  wood  drops  its  leaves  in  win 
it  doesn’t  rake  them  into  a  pile  and  hum 
them  because  they’re  untidy.  It  sdtan 
them  on  the  surface  in  a  thin  layer 
When  uncut  grassy  and  other  hfete 
die  back  in  the  winter  they  make  a  thick 
but  airy  mat  across  the  surface.  In  tlic 
next  growing  season  they  stay  there, 
decaying,  and  new  shoots  grow  up 

through  them . 

By  mulching  we  make  the 

intervention  we  can  to 
natural  cycle  for  feeding  the  sod. 
mulch  itself  can  be  made  fto"> 
waste,  leaves,  grass  cUppmff 
manures,  old  straw,  w 
clippings,  wood  ash.  eluppe 
bark,  paper  and 

It  is  not  always  appmpn  |t) 

_ Kitchen  waste  .p  ->  tf| 


!> 


everything 

will  rot  down  w 

ofH 

unsightly,  you  can 


here  you  pl,t 


-  l  more  acceptable  stuff. 

rtltn  ,  n o  naocr  with  colours  in  - 

Avoid  using  P4,L1  . 

„  l  or  red  dyes  in  particular  contain 

fly  mciab.  If  you  **  straw  or  other 
*fLc  from  off  site  they  may  be 


irt  ominated  with  chemical  sprays, 
of  these  will  have  broken  down 

Sin  a  50  comPoSt^  ***  <*" 

help  make  usable  organic  matter  m  one 
aJon.  Bracken  also  has  drawbacks  in 
that  it  aides  a  natural  chemical  growth 

inhibitor. 

There  is  a  side  benefit  of  mulching  for 
those  who  don't  eat  weeds,  in  that  the 
mulch  tends  to  suppress  the  growth  of 
annual  weed  seeds  in  the  soil,  reducing 
mmpetition  with  the  intended  crop. 
Black  polythene  mulch  is  an  alternative 
which,  because  of  its  colour;  absorbs 
heat  into  the  soil.  It  is  also  the  most 
effective  weed  suppressant.  Unfortu¬ 
nately  it  uses  fossil  fuel  reserves  in  its 
production,  and  adds  no  humic  matter. 
Whilst  beneficial  in  reducing  oxidation 
of  peaty  soils,  and  preventing 
evaporative  loss,  u  does  not  have  the 
long-term  future  of  organic  mulches. 


Rotations 

In  classic  organic  gardening,  rotations 
always  advised .  The  suggestion  is  that 
of  one  type  should  nor  be  repeated 
flxuinually  on  the  same  plot,  as  this 
i  lCs  trouble  by  presenting  an  easy 
for  species-specific  diseases  and 
flyt  eelwnorm  and  dub  root 
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will  destroy  your  crop  if  they  get  .1  hold 
The  usual  pattern  is  to  re  lmcnd 

four-coun*  rotations.  Tin . q, 

dividing  your  plot  into  tour,  and  in  each 
quarter  at  a  time  growing  in  rotation 
potatoes,  legumes  (bean  family 
brassicas  (cabbage  family),  and  mot 
crops.  Rotations  also  have  the  effect 
k^ttpro'i  ing  soil  fertility,  as  ’  liesc  different 
families  all  add.  and  subtract  different 
things  in  their  growing  cycle.  Beans  add 
nitrogen  which  they  ‘fix’  from  the  air 
through  beneficial  association  with 
certain  fungi  on  their  roots.  Potatoes 
break  up  the  soil,  and  leave  their  fibrous 
roots  behind,  opening  up  the  soil  ■ 
structure. 

If  you  arc  going  to  grow  single  crops 

on  any  scale  it  is  certainly  the  system  to 
use.  Twelve  people  live  in  my  house  and 
we  cat  our  own  potatoes  all  year  round. 
We  grow  them  in  plots  around  five 
metres  square,  and  the  plots  are  in 
different  spots  of  the  garden  each  year. 

However,  other  crops  are  generally 
grown  in  smaller  blocks.  We  arc 
conscious  not  to  follow  any  crop  wt| 
another  of  the  same,  but  if  you  mix  all 
your  plants  up  together  more,  the  ask 
reduces.  If  you  think  about  it,  nature 
does  not  operate  a  system  of  motions 
Rather  it  practises  succession.  Bare  soiUs 
colonised  by  pioneer  species,  hi 
duckweed.  Then  deep-rooted  plants 

appear;  like  docks.  Brambles  may 
next  After  1  while  shrubs  make  .  rr 
wav  in,  and  in  perhaps  five  or  ten  vein, 
trees  Start  to  appear-  Wild  sueccwaonsore 


are 


next. 
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usually  Staged  advances  where  specific 
plants  rehabilitate  the  soil  to  be  followed 
by  a  gradual  re  cum  to  forest. 

Perhaps  this  kind  of  change  over  time 
can  he  seen  as  com  piemen  tare  to  crop 
rotations,  which  are  maintaining  the 
development  of  the  system  at  an 
artificially  fixed  point.  Avoid  planting 
bntssicas,  potatoes,  onions  and  carrots  in 
the  same  spot  wo  seasons  running,  as 

they  are  the  major  attractants  lor  disease 

* 

and  pests. 


Bed  Types 


The  use  of  no-dig  and  mulching 
techniques  favour  certain  types  of  bed 
design.  If  I  move  into  a  house  with  a 
garden  which  is  a  complete  wilderness, 
how  can  I  produce  crops  by  not  digging' 
The  answer  is  to  make  a  base  for  the  beds 


on  top  of  whatever  is  growing  there  now. 
If  it’s  scrub  or  brambles,  a  goat  could  be 
brought  in  to  cat  the  lot  out  first ,  If 
there's  no  goat  you  may*  want  to  make  a 
drastic  intervention  like  cutting  the  lot 
down  and  digging  out  the  roots  of 
i mshes,  although  pigs  are  good  at  this! 


iris 


w 


;  your  area  by  sj 
cardboard  on  the  ground.  Old 
boxes  which  shops  throw  away  arc  just 
fine.  Old  dorhes  with  buttons  and  zips 


cut  off  arc  gixxl  too,  and  carpets  are 
splendid  for  rhe  job.  Just  make  sure  that 
ail  -h  -  material  is  organic  -  0.0  f«- '.un¬ 
backed  carpets  or  plastic  materials 


Vbu  can  aid  the  arrival  n)  ,, 
spreading  a  little  blood  and  bon^ 
but  this  ts  nor  essential  NVvr  i  ^ 
laid  out  all  your  matting,  ^ 
overlaps  well  so  weeds  can’t  J  " 

through  it.  It  a  few  Persistent  onl  If 

don  t  worry  about  it,  they  won’t  h 
problem.  Next  layer  the  uppt:r  * 

150mm  thick  in  organic  matter.  I 
manure  is  ideal,  kitchen  *1™ 
compost,  totted  leaves,  green  manure! - 
there  arc  many  possibilmes.  The  b6 
choice  is  those  things  which  are  rich  u 
nitrogen.  When  this  layer  is  in  ph* 
cover  the  whole  surface  with 
150-200mm  of  straw,  sawdust,  small 
twigs,  bark  drippings,  or  other  carbon- 
rich  material.  It's  best  to  earn  out  tins 
bed  making  in  the  autumn,  and  leave  it 
to  rot  down  over  winter.  In 
can  be  done  any  time  of  year. 

Assuming  you  start  in  autumn,  yoHfi 
bed  will  be  ready  for  planting  in  ,k* 

spring.  The  rather  rough  si  ^ . "" 

readily  accept  hue  seed,  so 
to  use  are  potatoes,  beans,  or  &&& 
which  have  been  grown  as  sccdlmp.  m 
elsewhere.  You  can  also  scant 
manures  like  mustard,  spin** 
and  buckwheat.  Potatoes  and  , 
beans  make  a  good  first  crop.md  m 
the  SC&  well  broken  up-  ^tho“* 

process  sounds  mesy  fj  , 

when  you’ve  never  med 

%>  :  ■ j 
season,  without  ^ 

,  .j  r  I  Ul 

You  will  find  v 


trays 
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Terra  to 


‘JTRflW 


fVWURe 
tot&c# T 


BBMMi  ■  G  A  RD  K  N !  N  C ; 

you  arc  never  going  to  walk  on.  Dm, hie 
digging  is  the  next  step.  1  lus  means 
going  down  two  spade  depths,  hu  ,  the 
, Ppttom  of  the  trench  you  put  titr 
[upturned  turf  from  the  top  las  ci. 
cover  this  with  the  soil  from  below.  The 
first  section  is  put  on  one  side  to  till  ihr 
other  end  of  the  oblong.  You  can  add  in 
other  organic  material  as  you  go,  hut  the 
end  product  should  be  a  heaped  bed 


J7  Sectfon  through  sheet  mulched  raised  bed 

method,  which  is  also  sometimes  called 
sheer  mulching.  Be  careful  that,  in 
|  adding  fksh  manures  as  mulch ,  you  do 
tiot  place  i hem  next  to  plants  which  w  ill 
be  burnt  by  their  strong  acidity.  Be 
warned  also  that  bcassicas  will  become 
more  disease-prone  on  very  nitrogen- 
nch  soils.  This  can  be  compensated  by 
Inning.  Soil  tests  can  hr  made  to  check 
iin  acidity /alkalinity  of  soil.  In  general, 
however,  a  balanced  programme  of  soil 
maintenance  will  achieve  a  deep  rich 

Ileum  very  quickly.  You  should  soon  get 
healthy  populations  of  earthworms,  and 
if  clover  grows  on  your  plots,  then  it's  a 
pretty  good  indication  that  all  is  well. 

I  Raised  beds  arc  another  variation  on 
Ita  nn-dig  theme,  which  do  require 
to  get  them  going.  Using  a  line, 
Pignut  rectangular  beds  which  can  be  as 

I  Wig  as  you  need  them,  but  narrow 

enough  so  that  the  middle  an  be 
‘Niched  comfortahi-  from  either  side. 
K  Ihr  idea  is  to  make  a  heaped  bed  which 


curved  in  cross  section,  which  is  higher 
than  the  surrounding  ground.  The  run 
below  rots  slowly,  providing  nitrogen 
The  sloped  surfaces  drain  well  into 

‘gutters'  at  the  edge  of  the  bed  which 
give  very  good  infiltration  of  water  to  the 
root  layer.  These  beds  are  very  drought 
and  flood  resistant.  They  also  offer  more 


area  than  a  flat  bed  of  the  same 

tensions 


us  can  be  rotated  through  these 
as  with  any  other.  I  heir  great 
intage  is  that  they  are  easily  worked 
low  walking  on  them.  I  his  means 
e  is  no  soil  compaction,  and  no 
rference  with  the  lifecycles  of  all  our 
ig  allies  in  the  soil.  The  deep  topsoil 
ted  is  highly  desirable  for 

hvvorms  and  so  torch.  J  ■ 

he  next  aspect  of  bed  design  open  to 

irovement  is  shape, 

limally  make  guden  beds  round  or 
angular.  These  offer  very  Imlc  edg^ 
bnons  on  rhe  rarsed  bed  rheme  an 
much  more  productive  a  prt^drng 

dimates  and  edges,  JI1 

—  MnciihilliicS  ftlT  U5CT3J 

>S  G*3'"  P°”  -  of  ,hc«  is 
,Pn.cii!tfin*i,  Tic  til  1 
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A: 

B; 

C: 

D: 


»  u  ~  hambnn*,  ast'lbe,  PWfddelphus) 

Shrub  circle  with  shower  grill  centre  (eg.  bamuoos.  asm 

Mulched  paths:  *oodchip  or  over  cardboard 

Keyhole  path  as  B 
Keyhole  beds 

l)  low  creeping  and  herbaceous  plant*  (e-g  salads) 

2 Y  ta!ler  plants  (e.g.  bfcad  beans) 

3)  one  yv.\  plants  (e.g.  raspberries,  standard  gooseberries)^  ^[cjn(a  pia 
Protection  l corn  wind,  weeds  arid  animal  PFeO|U*«  l®® 
blackthorn,  hotly,  hawthorn)  apple,  3ld,-r' 

Trees  between  keyholes  tc  give  vertical  yield  («■§'  s*™ 


t  <keVhala  bed’.  Here,  a  small  access 
lhC,  and  round  centre  can  give 
l*th  , itv  ro  a  whole  rectangular  bed, 
Roving  the  necessity  for  walking 
t  A,  bed  An  extension  of  this 
“’ndDle  i'  the  'mandala  garden’,  which 
'’totally  w  assembly  of  keyhole  beds. 
‘  can  be  as  intricate  as  your 

imagination  allows. 


gardening 

permanent  ground  cover  and  offer 
maximum  economic  yield,  A  well- 

designed  guild  will  eliminate  much  k 
care  by  offering  feed  and  bedding  to  the 

can  harvest 

themselves. 


Perennial  Versus  Annual 


Companion  Planting 

Various  plants  have  beneficial  relation¬ 
ships.  Planting  carrots  and  onions 
toother  helps  deter  both  carrot  and 
onion  fly.  Both  pests  locale  their 
favourite  food  by  smell,  ond  die  scent  oi 
vich  plant  fends  to  mask  that  oi  th*, 
uthcr*  ‘Companion  planting5  is  the 

(Dudv  of  such  beneficial  associations  on 
■ 

a  one-to-one  basis.  Marigolds  are 
deterrent  to  nematodes,  tiny  worm-like 
creature1-  which  damage  underground 
lootsand  stems.  Feverfew  helps  heal  sick 
prints,  and  so  on.  There  arc  many 
sources  of  information  about  com¬ 
panion  planting,  some  detailed  in  the 
booklist , 

It  ts  possible  to  take  the  process  a  stage 

larihec,  by  hudding  communities  ot 

prints  and  animals,  called  ‘'guilds’-  A 

guild  will  LMiiwHt  of  planer  and  animals 

wh ic h  art  uood  companions  in  ail  senses. 
•%**  * 

they  will  occupy  .Ul  the  possible  layers 
l)‘  ground  and  air.  as  well  as  hat  ing 
healthy  exchanges  of  nutrients  and 
“taeajic  resistance.  Ilicv  will  maintain 


Temperate  horticulture  ts  verv  biased  to 
the  use  of  annual  crops.  This  is  work- 


inducing:  annuals  need  planting  and 
disposal  each  year.  Seed  has  to  be  saved 
or  purchased.  In  building  permanent 
agricultures  we  need  to  use  more 
perennial  crops. 

Given  two  crops  with  the  same 
function,  choose  the  perennial  one. 
Many  Off  the  crops  described  as  annuals 
on  seed  packets  are  actually  perennial. 
Lettuces  are  a  good  example.  3  lowcver. 
if  you  leave  lettuces  they  tend  to  become 
more  bitter  with  time.  One  option  is  to 
develop  a  taste  for  more  bitter  vegetables 
and  salads.  Another  way  of  saving  war 
Is  to  keep  the  annuals,  but  to  try  and 
grow  them  in  ways  which  allow  them  to 
self-seed.  Spinach  does  this  welt.  Leave 
free  areas  round  the  plants  where  the 


Seeds  can  germinate  after 

naturally.  Many  of  our 


quitc  attractive  ill  flowering  and 

for  example,  parsnips  svnd  UP  ®  . 

of  yellow  flowers  wluch  last 

a  month  nr  two,  and  eh, core  Ba**  « 

,  breath-taking  blue.  There  are 

m,„v  benefits  to  pl»M  tad  *"> 


It 


the  permaculture  wax 

The  extra  plant  growth  makes  green 
manure.  The  flowers  attract  beneficial 

insects,  such  as  h overfly. 

Ihrcs  arc  the  greatest  example  of 

perennial  crops,  and  the  use  of  trees  as 
centre  of  garden  guilds  takes  us  on  the 
path  to  turning  our  gardens  into 

productive  city  tores ts. 

Fni  i  t  /Vegetable /Fib  re 
Crops 

Understanding  the  uses  of  individual 
species  helps  us  serve  our  own  needs. 
The  world  in  general  is  terribly 
dependent  on  a  tew  crops  ior  fcod,  afit£ 
a  tiny  minority  of  people  take 
responsibility  for  growing  other  plant 
products  for  their  own  usage.  Fibre  crops 
are  a  point  in  case  At  one  rime  nearly 
every  village  in  Britain  had  its  ovn  flax 
Adds  for  cropping  fibre.  Nettles  were 

also  used. 

There  is  a  huge  range  of  plants  which 
can  be  grown  successfully  in  cool 
climates,  and  I  hope  you  find  some  new 
ones  in  the  species  lists.  It’s  great  fun  to 
add  to  this  knowledge  and  experiment 
with  more  unusual  crops.  It  also  greatly 
increases  our  ability*  to  see  to  our  own 
needs,  and  also  to  understand  all  plants 
as  having  important  functions  in  the 
web  of  life. 

Crops  as  Fertiliser 

Every  crop  is  a  fertiliser,  providing 
decaying  vegetable  matter  to  the  soil,  as 
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well  as  the  indirect  residues  nf 
wastes  which  result  fmm  t,J 

food,  [here  are  a  few  ways  m  wj  ***  * 
can  increase  this  usefulness 
One  way  is  to  avoid  pulUng  up  , 
wherever  possible.  We  should,* 

carrots  or  any  other  root  cmp^JlT 

.n  the  ground  d'wc’rc  afa,d 

pests,  or  if  the  plant  is  an  invKivc  „J 
which  we’re  trying  to  remove.  Hu**, 
when  the  bean  crop  is  finished,  JL 
cutting  off  the  plant  at  ground  level  Tht 
root  will  gradually  rot  in  the  soil,  and  ihc 
life  below  will  remain  undisturbed.  \ 
following  crop  will  find  the  root  pafj,lt 
the  old  bean  an  easy  nutritive  way  for 
sinking  quick  deep  roots  itself,  and  a 
ready  source  of  nitrogen. 

Many  plants  have  high  values  as  seen 
manures.  T!  teir  leaf  matter  can  simply  be 
cur  and  scattered  as  mulch  to  rot  on  rht 
ground.  These  are  covered  more  fullvio 
Chapter  17,  on  fertility*. 


Maximum  Ground  Cover 

Avoiding  bare  soU  is  important  m  geB»'E 
S  benefit  from  the  land  The 
oT  the  growing  cycle  for  each 
determined  by  how  long  it  d  ^ 
plant  to  receive  the  necessary 
warmth.  Bare  soils  cool 
winter  and  at  night.  I  ^ 
quickly  in  the  5>n"^u  lk  d 

more  bcnclio.il  f 

covered.  bur 

is  one  tactic  here 


.  irjs  not  a  crop.  Thctf  *1®  many  plants 
**"  -,n  be  used  to  overgrow  the  soil 

•to*  .  both  co  give  yield  themselves, 

*£•;  %z  s  m  *.  «*• 

ng  "’embers  of  the  clover  family 
tn  PJ  earth  with  nitrogen,  whilst 
Irbenies  or  nasturtiums  are  edible 
£  Poached  egg  plant  attracts 

Julies  which  are 

outers  of  aphids,  whilst  yarrow  and 
ta*  have  medicinal  uses.  Succulents, 
IX  as  stonecrop,  hold  water  and  are 
jought  resistant.  Maximum  ground 
cover  is  a  simple  rule  to  remember,  and 
one  that  is  enhanced  by  each  new 
discovery  you  make  of  useful  ground 

cover  pbms. 


■Use  of  All  Layers  and 
Seasons 

,\  garden  which  is  bare  in  winter,  or  lus 
only  one  layer  of  growth,  has  missed  the 
opportunities  for  yield.  We  remember 
the  seven  layers  of  plants  in  the  forest 
.  rind  remind  ourselves  that  a  garden 
;  which  has  climax  trees,  edge  trees, 
j>.  <hmbs,  herbaceous  plants,  ground 

1  Oliver,  root  crops  and  climbers  might 
forgive  us  if  we  still  haven' r  thought  of 
many  epiphytes. 

Our  plans  should  include  a  good 
I  mixture  of  successions,  and  reserves  ol 
I  oralch  to  j^rt  in  quick  and  cover  any  soil 
I  bam]  by  a  lifted  emp  when  we  haw  no 
I  ^placement  i a  hand.  One  way  to  help 
hfoid  ihc  soil  and  ro  ensure  the  activity 


■BT' - gardening 

of  tire  ground  over  winter  is  ro  sow 
quick-growing  cover  crops  in  tb- 
autumn  such  as  mustard  and  field  b<  ms. 

.  as  Japanese  and  (.liiticst 

varieties  arrive  in  Europe  and  Amen 

we  find  there  are  now  crops  to  en,  ui 
year  round.  There  arc  plenty  ot  p|am, 
which  flower  or  have  attract! v  h.u 

winter  branches  if  we  want  beautiful 
things  in  the  winter  months  as  well. 


Weeds’ 


A  weed  is  a  plant  where  you  don't  want 
it.  They  may  also  be  the  tree  native 
residents.  Past  vvccdcis  might  one  da\ 
gather  at  groups  of  'Weeders 
.Anonymous’  (ms-self  amongst  them) 
and  confess  to  the  pathological  stresses 
which  drove  them  to  np  unwanted 
plants  from  the  garden.  1  suspect  that 
the  biggest  cause  is  ignorance. 

Weeds  arc  extremely  useful.  1  hey  tend 
to  be  pioneer  plants,  that  is  they  are 
plants  whose  natural  role  is  to  reclaim 
damaged  environments.  Many  of  them 
are  edible.  Nearly  all  of  them  have  the 
ability  to  extract  valuable  minerals  ffog 

,hc  growingfcmlity  «**££££, 

1  best-  ait  oiled  ‘dynamic  a. 

Wc  shall  never  kmi*  <  to'  ^ 

of  iveeds.  so '«  • 

and  appreciate  ttoa  « 

rather  mine  wan'  ot  ^ 

first  sight  Vnu  can  torn 

appreciate  that  d’ete  «« 
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the  permaculture  way 

guilds  of  them  which  ace  very  reliable 
indicators  of  the  soil’s  condition.  \ou 
can  also  replace  weeds  with  more 
acceptable  crops  which  carry  out  similar 
functions  to  the  weed  in  question.  Thus 
a  patch  of  thistles  can  be  replaced  by 
globe  artichokes;  heavy  infestations  of 
buttercup  (which  is  poisonous)  make 
good  ground  for  strawberries. 


Salads  and  Herbs 


Raw  food,  salads  and  herbs  in  particular, 
arc  highly  nutritious,  and  remove  the 
need  for  the  energy  input  ol  cooking. 
Thev  keep  their  vitamin  content  intact, 
particularly  if  eaten  straight  from  the 
garden.  They  arc  good  for  the  digestion, 
and  invigorating  to  the  body.  Although 
I  still  dream  more  of  steak  and  kidney 
pudding  than  I  do  of  lettuce,  I  am 
convinced  that  wc  would  all  be  better  off 
for  eating  more  salads. 

Most  herbs  used  in  present  day 
cooking  have  their  origins  in  the 
Mediterranean,  although  most  arc 

hardv.  Herbs  are  best  used  in  small 

■# 

quantities  with  other  salads,  and  ^  nic 
arc  actually  quite  poisonous  if  eaten  too 
much.  This  includes  sage  and  parsley, 
which,  with  the  green  salads,  spinach 
and  sorrel,  are  high  in  oxalic  acid. 

Salads  may  be  eaten  as  green  leaves, 
grated  roots,  seedlings  (like  cress),  or 
are  especially  attractive  as  flowers. 
Comprehensive  lists  arc  given  in  the 


species  section.  Many  wild  ni 
excellent  salads.  A  good  jfc* 
salads  is  to  sow  them  br<»da,,  £ . 

beds.  These  ate  best  managed  as  'cut  “! 
come  again’  plots,  picking  * 

up  the  crop,  and  leaving  the 
regenerate,  which  most  salad  p|an& 
do  in  a  few  weeks.  Salads  an  ZZ 
for  edible  landscaping',  making  attrec^ 
tivc  beds  of  coloured  leaves  and  shapes 
Some  of  the  Italian  chicories  and  Icttuo* 
arc  particularly  noticeable,  with  blush™ 
red  leaves,  and  ornamental  kales  art  itj 
handsome  as  roses  in  your  border*! 
Edible  flowers  add  to  the  vibrant  energy 
of  the  well-designed  salad  g-rden.  H 


Indigenous  Versus  Exotic 
Species 


If  it  is  better  to  work  with  what  you  have 
than  to  strive  for  what  you  don  t,  l  -1 
it  is  more  desirable  to  use  indigenou* 
species  than  exotic  ones.  ‘Exotic’  Jn  A* 
case  simply  means  ‘not  ,oa1’’ 44  40"* 
exotics  are  pretty  plain  [°  “**  s'; 
What  is  indigenous  and  what  is 

For  instance,  some  trees  m 
generally  agpred  to  be  natn^  ton5j jqol' 
Scots  pine.  Others  a  •  „j 

exotic,  like  the  sycamore,  to  ' 

.  t /rf'r1  U’trc  n°  P  -  T 
yeats  ago  there 

a.rund,  only  ree.  Sycarn^  ^  ^ 

to  have  grown  here  «  re  # 

AD,  or  over  seven  hunurc  .  r 
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aK  resided 

50  \Ld*  thus  an  attractive  icsidcni 

lp3lUr  Spey  Valley  in  north-west 

o(  ,  i  icthe  alpine  lupin,  a  native  of 

^Vonh  American  Rocky  Mountains. 

*'*  lv  there  is  no  neat  dividing  line. 

,  ,u  distinctions  are  to  some  extent 
Snaiy.  In  sny  event  we  can  never 
*  the  whole  historical  truth.  It  is 
®  blc  that  a  person  travelling  by  jet 
Le  With  a  pocket  fall  of  seed  ex  just  ax 
;uch  a  part  of  nature  as  turtle  doves 
nutating  two  thousand  miles  north¬ 
wards  from  Africa,  spreading  seeds 

to  they  go. 

If  vrc  have  species  in  our  environment 
that  provide  our  needs,  then  we  should 
use  them.  If  there  arc  exotics  which  can 
ptevent  us  plundering  some  other  part 
of  the  globe  to  sustain  our  fancy,  then 
use  them  too.  But  do  not  introduce 
species,  .ls  Europeans  did  to  Australia 
and  New  Zealand,  which  can  have  a 
catastrophic  effect  on  the  environment. 
In  other  words,  intervene  as  little  as 
and  with  great  care. 


Seed  Conservation 


- - GARDENING 

harvest  tiic  seed,  and  sell  it  to  vour 
neighbour  without  a  licence.  This  can  he 
justified  on  the  grounds  of  limiting  the 
spread  of  disease,  and  ensunne  Quality  of 


<T 


survival  tactic  is  to 
become  a  seed  saver.  Throughout  the 
l|l  w°dd  major  com  panics  have  been 
drying  up  the  rights  to  seed  varieties, 
und  legislation  has  been  introduced  to 
invent  the  unauthorised  sale  ot  seeds. 
t,u  thay  not  gpow  plants  m  your  garden, 


However,  many  of  the  companies 
which  buy  up  seed  rights  are  the  same 
companies  which  manufacture  chemical 
sprays  land  fertilisers.  They  are 
developing  strains  of  plants  which  arc 
vigorous  and  high  cropping,  but  which 
are  also  disease-prone  and  cannot  do 
well  without  the  applications  made  by 
the  agricultural  chemical  divisions. 
These  same  companies  have  no  interest 
in  preserving  old  varieties  of  seeds  which 
arc  better  for  small-scale  usage,  having 
greater  flavour  or  known  keeping 


#■  * 


05. 


The  only  way  these  will  be  preserved 
ls  bv  small  Organisations  and  individuals 
saving  and  sharing  the  seed  jnv mgst 
themselves.  This  may  one  day  prove  viol 
for  the  health  of  our  genetic  leaves  m 
the  event  of  fcilure  of  the  mainstrea 

crops. 


The  Henry  Doubleday  Research 
Association  in  the  UK.  and  Seed 
Savers  Exchange  in  the  United 

States  are  two  group5  atn  m-“ ' ,n 
this  work  who  <nv«e  V’" 

ta5Cd..A, ,  s*- 
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Growing  Under  Glass 

YVe  saw  thar  growing  under  glass  offers 
rhe  opportunity  of  extending  the 
growing  season  It  also  means  we  can 
produce  crops  which  come  from  warmer 
climates,  here  is  some  warming  of  the 
environment  inside  any  greenhouse. 
This  can  be  increased  by  installing 
hearing  systems,  which  in  a  well-linked 
system  might  be  chickens,  or  by  using 
products  like  triple  glazed  polycar¬ 
bonate,  which  trap  solar  energy  so  well 
that  sub-i  ropical  fruit  can  be  grown  in 
unheated  conditions  as  far  north  as 
Sweden  and  Norway. 

Integrating  Trees  and 
Stock 

The  next  chapter.  Orchards,  looks  at  the 
potential  for  trees  in  the  garden.  The 
fully-developed  garden  is  not  exclusive 
i  if  animal  life.  Birds  and  mammals  have 
their  own  place  in  nature,  and  also  offer 
us  man)'  significant  yields.  The  most 
popular  animal  crops  for  gardens  are 


h,:re  R«*I.M.c.U(y  m  might  , 

list  to  include  the  following:  pigs,  she? 
goats,  tabbits,  ducks,  geese,  pigeo^’ 
turkeys  and  quail.  Those  with  more 
exotic  tastes  might  consider  peacocks 
and  guinea  pigs.  In  feet,  there  is  a  huge 
range  of  garden-scale  stock  which  arc 
edible  and  which  will  survive  in  cool 
climates. 


Remember  that  animals  andbirds  have 
many  roles  in  a  folly-developed  system 
other  than  bolting  down  bought  feed  so 
they'  can  be  devoured  in  turn.  Moles,  for 
instance,  in  tunnelling  underground,  an: 
natural  field  drain  builders.  Pigeons 
bring  phosphates  to  usable  form  in  their 
droppings.  Rabbits  provide  useful  pelts, 
or  mow  the  lawn  for  free.  Chickens  and 
pigs  can  dig  the  ground  for  us. 

In  the  burgeoning  fertility  of  a  forest 
garden  foxes  and  beetles,  rodents  and 
wild  bees,  robins  and  other  wildlife 
might  all  find  their  place,  passing 
through  at  one  time  or  another,  without 
reducing  available  yield,  and  even, 
perhaps,  adding  to  the  fruits  of  our 
labours. 
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Trees  are  important  as  perennial  crops.  The  art  of  husbanding  orchard,  „ 

been  perfected  over  two  thousand  years  and  more  to  increase  yield  k-  „ 

the  garden. 


Tree  lec!  mi^ues 

Ti  ic  development  of our  present  range  of 
cultivars  appears  ro  have  begun  with  the 
Romans,  wh( i  understood  about  the 
nature  of  different  varieties,  knowing 
how  to  graft  as  extensively  as  we  do 
today.  Pliny,  for  instance,  lists  twenty- 
seven  distinct  varieties  of  apple. 

Tiees  can  be  propagated  by  sexual  and 
by  vegetative  means.  Sexual  reproduc¬ 
tion  rakes  place  when  a  fruit  is  formed  by 
(male)  pollen  reaching  the  (female)  part 
ol  the  flower.  Often,  to  be  successful,  cite 
P'-llen  must  have  come  from  a  different 
variety  of  the  same  tree  The  resulting 
fruit  contains  seed  which,  if  germinated, 
produces  a  new  tree.  This  tree  will  have 
'cry  different  characteristics  from  its 
parents,  although  it  will  be  based  on  a 
combination  of  their  qualities  with  its 
uvvn  individual  development.  Not 
unlike  breeding  people,  really 
hi  orchard  trees,  however,  vegetative 
propagation  is  a  process  of  human 


management.  A  stock1  is  selected  tor  its 
particular  virtues,  such  as  hardiness  and 
vigour  of  growth  and  disease  resistance. 
Tins  is  a  young  tree  with  a  good  single 
stem  and  healthy  rooting  system.  On  to 
this  stock  is  grafted  a  In  rag  branch  from 
a  tree  which  has  some  particularly 
desirable  fruiting  characteristic.  After 
one  year  the  remains  of  the  top  of  the 
stock  arc  cur  awav,  and  the  choice  variety 

m  *  * 

takes  over. 

Sexual  reproduction  offers  nudum 
variation,  whilst  vegetative  propagation 

offers  reliability.  Trees  which  have 

* 

random  variations,  that  is  new  character¬ 
istics,  arc  known  as  'sports'  If  planting 
a  seed,  we  do  not  know  what  the  new 
‘spore  will  be  like.  The  offspring  of  two 
excellent  fruiting  trees  may  not  itself  do 
so  well,  or  it  may  be  a  great  improve¬ 
ment.  Good  varieties  are  multiplied 
‘true  to  form’  by  grafting  on  to  stocks. 
So  Cox’s  Orange  Pippin  was  originally  a 
tree  grown  from  the  pips  of  a  muc  i 
enjoyed  apple.  Every  CoxTs  Orange 
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Pippin  since  then  has  been  propagated 
by  grafting  living  matter  from  that  tree, 
or  its  grafted  descendants,  on  to  fresh 
wood . 

The  same  pn  icess  is  used  with  favoured 
varieties  of  nuts  and  other  fruits. 
Curiously,  the  stock  need  not  always  be 
of  the  same  tree  as  the  fruit.  So  peaches 
arc  commonly  grafted  onto  quince 
stocks.  A  great  source  of  stocks  for  the 
whole  world  is  East  Mailing  Research 
Station  in  Kent,  England.  Stocks  often 
have  coded  names,  and  East  Mailing 
types  start  with  *M\  Thus  M26  is  an 
apple  stock  which  is  dwarfing,  making 
mature  trees  about  three  metres  across, 
and  two  and  a  half  metres  high.  Varieties 
of  fruit  and  nuts  arc  known  as  ‘cu  Invars’ 
indicating  that  they  are  the  product  of 
human  management  rather  than 
varieties  collected  in  the  wild.  Most 


cultivars  arc  sold  on  stocks  selected  to 
limit  the  size  of  the  tree  to  increase  its 
fruit  yield  and  to  make  it  easier  for 
picking.  There  arc  a  small  number  of 
cultivars  which  are  genetic  dwarf 
that  is,  they  naturally  grove  very  .small 
Trees  develop  a  root  system  under¬ 
ground  equally  large  to  the  size  of  the 
tree  above  ground.  h\  therefore  a  good 
idea  ro  prepare  the  ground  well,  as  once 
the  tree  is  in  you  cannot  get  underneath 
it  to  improve  matters.  Trees  are  best 
bought  bare  rooted  from  recognised 
nurseries.  Bare  rooted  means  they  ary 
dug  in  late  autumn  or  winter,  and 
shipped  to  you  without  soil  on  their 
roots,  this  can  be  done  when  the  tree  is 
dormant  without  undue  damage 
although  the  tree  will  lose  roots  in  the 
process.  With  proper  care  these  will 
regenerate.  Trees  sold  in  pots  with  their 
root  ball  intact  will  be  Jess  successful  m 
sending  down  new  toots,  as  they  \wU 
tend  to  feed  off  the  existing  root  ball.  If 
using  container  grown  trees  tease  apart 
the  root  ends,  and  be  sure  to  plant  into 
similar  soil  to  that  in  the  container, 
importing  it  to  your  orchard  if  necessary. 

Plant  the  tree  into  a  prepared  pir, 
being  careful  not  to  cover  the  graft  It 
possible  it  is  better  m  avoid  stakes  so  that 
the  tree  grows  with  a  natural  resistance 
to  wind  stress.  Tree  guards  should  be 
used  if  there  is  a  risk  of  damage  by 
rabbits,  hare  and  dccii  They'  can  be 
bought,  or  fabricated  by  tying  plasti'- 
bags  round  the  lower  part  of  the  \rec. 
Detailed  plan  nng  requirements  arc 


pi 


only  tor  high  value  trees,  such  as  bought 
jhiiting  cultivars.  If  planting  ‘wild’  fruit 
or  forest  trees  ir  is  quite  adequate  to 
makc  a  slit  a  spade’s  depth  in  the  soil,  or 
to  cut  through  the  back  of  an  upturned 
rurf  to  bun'  the  roots.  The  labour 
requited  is  much  less,  and  the  success 
rate  extremely  high. 

Make  sure  the  tree  is  watered  well  in  its 
lint  year  of  establishment.  A  bucket  of 
water  a  week  is  advisable.  Don’t  pay  lots 
of  money  to  buy  large  trees.  Smaller  ones 
will  establish  quicken:,  and  soon  catch  up 
on  the  older  plantings. 

Deciduous  fruiting  trees  need  frost  to 
keep  rheir  cycles  regular.  Unseasonably 
mild  winters  lead  to  stress  induced 
budding,  which  can  be  damaged  by  late 
frosts.  Without  proper  cold  seasons  the 
tree’s  biological  clock  goes  wrong.  In 
warmer  zones  these  trees  can  be  planted 
in  frost  hollows.  In  cooler  climates,  it  is 
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Certain  shapes  of  tree  offcr 
runmes  for  incased  yield:  prumng  the 
tree  to  a  pyramid  shape  means  trees  can 
be  planted  closer  together.  An  open 
bowl’  shape  admits  maximum  sunlight, 
encouraging  high  yield  per  tree,  whilst 
keeping  the  tree  short  and  easy  to  pick 
from.  Other  shapes  offer  the  oppor¬ 
tunity  of  growing  trees  rwo- 

all^,  either  against  waifs  and 

fences,  or  as  barriers  in  their  own  right. 
The  most  common  shapes  lor  this  are 

cordons,  espaliers  and  fans. 

Cordon  means  growing  the  tree  as  a 
single  stem  with  fruiting  spurs  on  it. 
planted  at  an  angle,  pruning  out  any  side 
branches. 


important  to  plant  trees  running  down 
slope  to  let  the  frost  run  away.  Trees 
planted  in  lines  across  the  slope  will  tend 
to  trap  frost  and  this  can  lead  to  bud  and 
flower  damage. 

The  first  technique  to  baffle  the  new 
orchard  owner  is  pruning.  This  is  the  art 
cutting  back  the  rrcc  to  make  it  more 
productive.  You  may  choose  nor  to  do 
this,  bur  most  purchased  fruit  trees  have 
already  been  pruned,  and  if  you  do  nor 
‘■onrinuc  to  prune  them  they  can 
develop  a  very  stressed  shape,  with  too 
ichcs  causing  bark  wounds  and 
poor  reception  ofliiglic.  There  arc  plenty 
°f  fruit  guides  which  will  show*  you  how 


Espaliers  have  a  central  vertical  trunk 
with  three  or  four  horizontal  branches 
on  each  side. 

Fans  have  a  short  central  trunk  with 
many  radiating  branches  growing 
straight  from  the  crown . 

Some  species  prefer  different  shapes, 
cherries  and  peaches  making  good  tins, 
whilst  apples  and  pears  can  be  espaliered. 
Cordons  rake  less  space  and  Suit  earlier 
in  their  lives  than  the  other  two  shapes, 
and  mean  that  you  can  get  more  varieucs 
into  a  smaller  space.  They*  have  smaller 
yield  per  tire.  A  not  wnation  on  the 

theme  is  the  step-over  espalier,  ivhicb 
has  a  single  horizontal  branch  usually 
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less  than  a  foot  from  the  ground,  which 
makes  a  fruiting  border  to  a  vegetable 
plot. 

AH  of  these  shapes  require  ‘training’, 

tying  the  branches  of  the  tree  to  bamboo 

poles  attached  to  wires  fixed  on  the  wall 

through  vine-eyes.  Trees  tied  directly  to 

the  wires  would  bruise  in  the  wind. 

Pruning  keeps  the  shape  of  the  tree 

required.  It  is  usually  carried  out  in  the 

autumn  (for  major  cu  tting  back)  and  late 

summer  (for  light  trimming).  Autumn 

pruning  is  reckoned  to  encourage 

growth  of  wood,  and  summer  pruning 

to  encourage  fruiting.  Another  way  Co 

encourage  fruiting  is  to  bend  brandies 

down.  The  tension  in  the  wood’s  upper 

surface  encourages  buds  to  make  flowers 

and  therefore  fruit,  rather  than  woody 

growth.  This  can  be  done  with  string 

and  pegs  or  weights.  Care  should  be 

taken  not  to  damage  the  branches  when 
training. 


The  choice  of  tree  crops  for  your  plot 
will  be  difficult  (and  often  expensive)  to 
reverse,  so  it  is  well  to  plan  any  plantings 
thoroughly.  It  is  essential  thar  you  know 
the  local  dtmatc  before  deciding  on 
cultivars.  The  next  section  is  designed  tn 
help  you  do  this. 

Fruit  and  Nut  Varieties 

The  most  studied,  and  the  most 
popular,  temperate  fruit  tree  is  the  apple. 
We  shall  take  this  as  an  example. 

Apple  trees  flower  in  the  Spring  and 
scr  fruit  when  their  flowers  are  cross- 
pollinated  by  insects  (bees  particularly). 
One  or  two  apples  arc  fairly  selTfcrnlc, 
chat  is,  the  female  part  of  the  flower  can 
be  fertilised  by  (male)  pollen  from  the 
same  tree.  Most  apples,  however,  require 
a  pollinating  partner.  If  the  cultivar  is 
tripbui  it  requires  two  pollinating 
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Key 

QIC  = 

b  - 
GFG  = 


Poihnation  period 


Dessert  or  cooker 


Frost  resistant 


Tending  to  biennlalism 
Good  Fruit  Guide 


Recommended  for  flavour 
=  Trlploid 

1  “  Hard'/  in  the  north 

L  (south  if  Ne/r  Zealand) 

Cufomed  Fruits  m  florae 


Fb  Rec  Name 

2  R  Egremont  Russet 

2  Golden  Spire 
]  R  Irish  Peach 

2  R  Ribston  Pippin 


Apples 

D/C  T  FR  N  B 
D  FR  N 

D&C  f  'M 
D  N 

D  T  N 


2 

Notes' 


Varner's  King 


Comments 
Cordons  well 

Tip  fruiting 

Highest  Vitamin  C 
Espaliers  .veil 


Tta  ,s  .  natural  grouping.  Both  Mm,  Mp*  8  Womar  s  K,ng  «  Trlploid  M  tmm*  rac  ...  ■, 
SffS  <arwwf-  %■"»*?«*  *®"'s  *»»*>  are  recommended  pannes  In,  hi.-,  V. .  •  ^ 

NorW  ***•  *N*  ph«»«  0"  •  slope  sMk  the  snp «,  I , 

fiuploids  for  satisfactory  pollination,  and  the  Fgrsmonr  Russet  lowest  on  the  dope  for  its  frost  r^sidr-oi 


Greensleeves 

D 

FR  N 

Self  fertile 

Ontario 

C 

FR 

High  Vitamin  C 
Good  keeper 

Simian 

D 

T  FR 

Tydeman's  Laie  Or. 

D 

FR 

Worcester  Ffearmam 

D 

FR 

Universal  R> 
Tip  fruiting 

Epicure 

D 

FR 

lames  Gneve 

D 

N 

Scottish  bred 
Espaliers  well 
Universal  Rd 

Grenadier 

C 

N 

Howgate  Wonder 

C 

N 

Margil 

D 

N 

*Delioous 

Tower  of  Clamis 

D 

Ini.  »n 

Scotland's 
oldest  apple 

^tun  Hires  Gieomimei  and Jdmes  Grew  as  pqllinatatg  partners  Fom/rni 
fn*.  bui  are  sui  •  •  Wenniahsm  This  applies  also  to  RippmA  Waanuw 

r  toft  North, 
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A  Ellisons  Orange  D  FR  N  B 

A  Lady  Sudeley  D  N  j| 

Notes:  IH  ||HH|  iH|^| 

tilmr  %  Jrunge  1  bath  frost  reiisrant  and  hardy  m  the  North  iody  Suddty  is  the  only  other  period  ■!  app,e  ^ 

as  hardy.  (  ^9H 

5  Lord  Derby  C  N  I 

5  Newton  Wonder  C  N  B  Doesn't  Po. 

5  R  American  Mother  D  N  JjB 

Notes  _  mm 

These  are  the  onl  /  period  5  apples  thought  hardy,  3ncl  tnersforo  all  three  .  .nuld  be  needed  to  achieve  pnlliratior 


Court  Rendu  Plat 
Edward  VII 
R  Lawton's  Royalty 
Royal  Jubilee 


Espaliers  well 


Notes 


GFG  calls  Cour  Pentfu  Plat.  England's  olden  apple  CF8  suggests  otherwise  {eg,  Daao).  However  it  mav  be  ih« 
bides!  commonly  available,  ar.o  therefore  of  great  interest, 

7  Crawley  Beauty  C  N 

Mores1  I  t 

This  is  the  cry  period  "  apple  that  & :sts.  but  it  is  very  self  fertile,  and  so  plants  well  alone 


partners.  Apples  flower  through  seven 
different  periods,  from  terribly  early  (1) 
to  rather  late  (7).  To  get  cross- 
pollination,  the  two  (or  three)  apple 
trees  have  to  be  in  flower  at  the  same 
rime. 

Apple  trees  are  of  limited  hardiness. 
Some  ate  particularly  frost  resistant, 
whilst  others  will  drop  their  flowering 
materia)  at  the  very  mention  of  lack 
Frost,  Some  thrive  in  the  shorter 
growing  season  of  the  north  (northern 
hemisphere) ,  while  others  like  to  bask  in 
semi-Mediterranean  conditions. 

Some  are  good  dessert  apples  (eaten 
raw)  whilst  other*  are  best  cooked,  A  few 
arc  good  both  ways.  Some  are  at  their 
best  only  when  eaten  straight  off  the 
tree,  whilst  others  keen  well  anH  k,. 


enjoyed  months  after  cropping  if  stored 
properly.  Some  apples  arc  subject  to 
bicnnialism  -  they  crop  heavily  one  year 
and  then  disappoint  the  next  flhi*  is 
more  ecuci.il  if  they’re  also  expected  to 
cross-poll  mate  another  tree.  Your  whole 
crop  may  disappear! 

lo  illustrate  the  complex  requirements 
of  matching  trees  I  include  a  list  made 
for  my  own  garden.  At  56  degrees  North 
were  on  the  same  lari  aide  .v- 

Copenhagen,  Moscow  and  Labrador. 
Canada.  Average  annual  nunfal!  is  - 
inches.  Wetter  climates  are  more  stressful 
for  trees  than  drier  climates  with  the 
same  temperature. 

This  gives  you  an  idea  of  Why  die 
euirivars  selected  is  suitable  tor  tbi*  site 
emphasise  hardiness  and  there  are 
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^rly  flowering  varieties.  Each  site  will  In¬ 
different,  the  important  point  here  is  the 

{0Mukmtions  needed  to  make  the  design 
vvork* 

You  can  And  all  the  details  you  need  to 
mike  a  similar  plan  for  your  own  site  in 
the  booklist.  If  you’ve  only  time  for  one, 
mad  Lawrence  Hills*  Good  Fruit  Guide 
To  design  for  pears,  plums  and  cherries 
is  similar,  if  a  little  less  complicated, 
there  being  fewer  van  cries  to  choose 
from. 


An  Alternative  Selection 

for  North  America 

The  main  problem  here  is  that  climatic 
variations  arc  enormous,  and  that 
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attain  local  conditions. 


in 


Other  Points 

An  additional  considetauon  is  timing 

,  .l55  storage  qualities  to  give  a 
balanced  harvest,  which  is  useful.  It's  no 
good  growing  tonnes  of  James  Grieve  or 
Worcester Pcarmain  apples,  because  they 

don  t  keep  well  It  is  possible,  with  a 
good  cool  store,  to  be  eating  the  last  of 
the  previous  year’s  apples  when  the  first 
ones  come  npe.  Judicious  planning  will 
also  give  you  a  good  balance  of  dessert 
and  cooking  fruit.  If  you  want  to  make 
cider  then  there  Is  a  whole  other  range 
of  adapted  culrivare  ro  took  at. 


Group  i  Apples  for  everyone  graded  from  compact  vigorous 

Comments 

Thin  to  prevent  small  fruit 
Tendency  to  bitter  pit  in  storage 
fat  young.  Roor  pollinator 
Russets  In  humid  areas 
Sweet,  stores  well 
Flavoursome  disease  prone 
Deliaous,  poor  keeper 
Later  Golden  Delicious  type 
Tarter,  stores  well 
Early  blossom,  quite  tart 
Crisp,  needs  thinning 
■Large  dull  red 
Better  for  stooge 
Excellent  keeper 


Gala 

Jonathon 
Red  Delicious 
Golden  Delicious 
Fuji 

Jonalloous 
Jonagold 
Mtfteu  (Crispin) i 
Blushing  Golden 
Braebum 
Empire 
Melrose 
Idared 

Staymnn  V Vmesap 


r 
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Wriety 

Comments 

Granny  Smith 

Late,  excellent  keeper 

Mantet 

Cold  hardy 

Mollies  Delioous 

Early  red,  good  pollinator 

Chieftain 

Good  keeper,  nice  sharp  taste 

Splendor 

Pinkish,  juicy 

Group  2  Disease 

resistant  apples 

Liberty 

Dessert  quality,  medium  keepe 

Redfree 

Big  red  summer  apple 

Dayton 

Bright  red,  tart 

Pnma 

Long  harvesting  season 

Sir  Prize 

Log  yellcw,  easy  bruiser 

Group  3  Gourmel  varieties 
Ashmead  s  fernd 
Tydemans  Late  Orange 
Si  Edmund's  Pippin 
Pftmaston  Pmeappfe 

Cox  s  Orange  Pippin  Will  only  succeed  in  Pacific  NW 


Group  4  Exceptionally  hardy  apples,  surviving  -35  degrees  F  in  winter 


Mamet 

Canadian 

Haralson 

Quick  to  come  into  bearing 

Empire 

fSee  above; 

Honeygold 

Like  Golden  Delicious 

Keepsake 

Hard,  crisp  good  keeper 

Vfelfow  Transparent 

Cooker,  very  early,  doesn't  keep 

State  Fair 

Late  summer  ripening 

Wealthy 

Long  ripening  period,  eat  from  tree 

Fireside 

Large,  productive 

Sweet  Sixteen 

Lnsp  good  flavour 
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In  the  Southern  US  there  will  be  insufficient  chill  to  allow  apples  to  break 

dormancy,  Yellow  apples  do  better  here.  These  varieties  are  suggested 
as  good  'beginner’s'  apples, 


Small  Fruit 

There  is  a  targe  range  of  fruit  known  as 
•small  fruit’  rather  than  orchard 
varieties.  This  includes  blackberries, 
currants,  gooseberries,  strawberries  and 
so  on-  Small  fruit  arc  cither  climbers  (like 
blackberries)  or  grow  on  small  bushes. 
However,  harvesting  can  be  made  easier 
bv  using  trained  bush  shapes,  as  with 
trees.  Gooseberries,  for  instance,  arc- 
available  as  standard  bushes,  about  a 
metre  high.  This  makes  it  much  easier  ro 
reach  the  fruit,  and  to  prune  the  bush  in 
such  a  way  that  you  can  pick  without 
being  savaged  by  the  plant  s  thorns. 
Other  varieties  of  thorny  small  fruits 
have  been  bred  i  torn  less.  I  bis  means 
blackberries,  in  particular,  can  now  be 
enjoyed  by  the  buckctfol  without 
bleeding  knuckles. 

Some  small  fruits  arc  especially  hardv, 

such  as  redcuiTants,  most  raspberries, 

the  Vncciniuni  family  (that  is  blueberries, 
cranberries,  bilberries  and  so  forth),  and 
can  be  produced  on  poor  sails  with  short 
growing  seasons.  Others  are  shade 
tolerant,  such  as  the  Whinham’s 
Industry,  a  red  variety  <  > f gposcb erry,  and 
strawberries,  which  are  naturally  a 
woodland  edge  plant. 

There  is  also  a  large  range  of  wild  small 
fruits.  Indeed,  most  wild  fruits  arc 
'mailer  than  the  cultivated  varieties. 
Autumn  berrying  is  to  my  mind  rhe 
111051  satisfying  harvest  of-  the  year.  The 
g°ldcn  and  ftd  colours  of  autumnal 
foliage  with  the  rich  juicy  baskets  of 
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?*Crcd  *?»  mal“  winter  a  bc^blc 
The  rush  ro  eat  the  hedgerow 

2  »way  iB  quality.  Wild  fobs  an: 
aturally  high  in  pectin  and  vitamins.  By 

™"g  th™  in  i“W.  pics,  jellies  and 

..  thc,r  sharP"  taste  can  be 
dBgmscd.  Rose  hips,  haws,  sloe 
bullaccs,  crab  apples,  and  from  N 

America  the  Amelamhkn  arc 
desirable  crops. 

Rhubarb  is  the  fruit  dun  never  wa 
being  in  facr  a  stem.  It  is  commonly  us< 
to  fill  the  gap  in  spnng  where  the  frj 
runs  out.  Rhubarb  is  extremely  hard 
but  does  like  to  be  well  fed  with  manur 
If  is  a  good  cleanser  of  the  diuesri1 
system,  and  many  people  find  it  too  ta 
for  their  taste.  This  can  be  cured  1 
cooking  it  with  cheese  or  angelica,  boi 
of  which  neutralise  its  acidity  withoi 
adding  sugar 

Refined  sugar  is  a  common  additive 
fruit  recipes,  and  a  hard  one  to  rcplac 
However,  sugar  in  this  con  centra  r< 
form  is  very  bad  for  the 
naturally  high  in  sugar  themsdve! 
so  recipes  which  reduce  or  cut  out 
arc  to  be  *to'**fiM*,w* 


Nuts 

With  the  availability  of  cheap  imports 
from  hotter  countries,  nuts  declined  in 
importance  in  temperate  climates.  Many 
trees  protect  themselves  by  accumu- 
faring  unpalatable  chemicals  in  their 
living  matter*  so  that  acorns,  for 


16” 


THE  PERMACULTURE  WAY - 

instance,  although  widely  available  in 
cool  latitudes,  arc  made  bitter  by  high 
levels  of  tannin.  For  centuries  people 
had  carefully  selected  the  sweetest  and 
most  prolific  fruits  of  nut  trees,  and 
grown  them  on  to  establish  edible  nut 
groves. 

Nuts  present  a  yield  with  very  high 
protein  content,  beneficial  oils,  and 
good  storing  qualities.  Some,  such  as 
beech  mast,  may  only  crop  well 
periodically.  The  very  high  density  of 
growing  area  created  by  the  vertical  scale 
of  mature  woodland  means  that  with 
good  management  nut  crops  arc  an 
additional  yield  to  a  standing  timber 
crop.  This  is  a  fine  example  of  the 
principle  of  ‘stacking’. 

Last  autumn  I  located  two  rows  of 
sweet  oaks  planted  on  old  established 
estates  some  two  hundred  years  ago.  I 
found  the  acorns  from  these  palatable 
raw.  Some  acorns  will  need  'leaching*  in 
cold  water  to  remove  bitterness  be fu re¬ 
using. 

Walnuts  are  high  yielding  if  good 
varieties  arc  chosen.  The  ‘English* 
walnut  Jufflani  njjta  is  in  fact  derived 
from  Persia.  Selected  trees  will  fruit  quire 
for  north  in  maritime  climates,  and  in 
Germany  grafted  varieties  have  been 
developed  which  fruir  within  five  years, 
Continental  climates  will  do  better  with 
trees  derived  from  China,  which  suit 
more  extreme  conditions,  and  the  black 
walnut  of  America,  Jttglaw  fiupn.  The 
productivity  of  the  hazel  fomijy  Air.  Ha  mi 
spp.  has  been  increased  by  breeding  in 


Mediterranean  strains  to  give  filberts  and 
cabs  w  ith  larger  nuts.  Sweet  chestnuts 
arc  also  a  possibility  in  many  areas 

In  general ,  nut  trees  should  be  planted 
as  grafted  named  varieties,  unless  you 
really  arc  planting  for  oops  in  sixty  years' 
time,  w  hich  is  bow  long  some  oaks  and 
beeches  take  before  they  produce  seed 
Grafted  varieties  fink  better,  and  usually 
within  five  to  ten  years  of  planting. 

All  Iruit  and  nut  crops  will  benefit 
from  wind  protection,  and  unless 
conditions  are  marginal  there  is  a 
possibility  of, Tops  on  quite  exotic  trees 
in  occasional  good  years.  The  trees 
themselves,  such  as  kumquats  and  some- 
varieties  of  orange  and  lemon,  may  be 
hardy  to  ten  degrees  of  frost.  It  is  the 
buds  and  blossom  which  will  not  survive 
these  conditions.  All  trees  become 
hardier  when  established. 


Stock  Integration 


There  are  a  number  of  traditional  ways 

m 

of  integrating  stock  into  orchards  and 
nut  groves.  Hens,  geese  and  ducks  can 
run  quite  happily  amongst  young  orch  - 
ards,  keeping  down  insect  populations 
and  grass,  and  feeding  the  soil  with  their 
manures.  With  mature  half  standard  or 
standard  t  recs  sheep  can  be  grazed  below 
the  orchard.  This  was  common  practice 
in  traditional  apple  growing  areas  like 
Kent.  Lull1  and,  but  has  declined  as 
er  trees  are 
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lower  branches  prone  to  damage  by 
stock.  The  practice  still  continues  in 
cider  orchards  in  the  Somerset  levels. 

particularly  prized  as  meat  is  ‘apple-fed 
pork’.  This  cOmes  from  pigs  fattened  in 
orchards  at  windfall  time.  The  pigs 
simply  dear  up  all  the  apples  lying  on  the 
ground  in  a  labour-free  exercise  which 
also  gives  the  orchard  a  quick  manuring. 
There  are  no  fallen  apples  left  to  attract 
disease  or  pests.  In  North  America,  pigs 
fed  on  mulberries  are  a  similar  beneficial 
relationship,  and  other  pig  fodder 
includes  honey  locust,  hickory  nuts  and 
sand  cherries.  Ranging  the  animals  in  the 
orchard  may  secure  as  much  as  two 
months  of  feed  without  additions. 

The  practice  of  ranging  stock  in 
woodland  to  gather  nuts  is  known  as 
pannage.  There  are  still  people  with 
registered  pannage  rights  in  rhe  New 
Forest  in  Hampshire,  England.  At 
RothiemunChus  in  Scotland,  forest 
rangers  arc  considering  using  pigs  to  aid 
regeneration  in  the  natural  pine  forest. 
Overpopulations  of  stock  become 
predatory  in  forests.  Yet  their  absence  is 
counterproductive.  Because  of  their 
nuzzling  and  scuffing  actions  forest  floor 
litter  is  cleared,  allowing  fallen  seed  to 
germinate.  Without  this  input  the  seed 
cannot  get  a  hold  and  perishes. 

Deer  and  cattle  will  also  flourish  in 
VVfK)diands,  both  needing  the  open 
^sy  glades  of  natural  woodland  for 
grazing.  There  are  many  beneficial  leaf 
fodders  for  stock,  which  we  shall  look  at 
ln  the  next  chapter. 


Forest  Gardens 
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„  .  .  ^succession  foryou, 

c.,rL  .  .  ^  w  3  for«r  garden, 

BTi"  a  devdopmen,  ^  bc  lcdveJv 

esigned.  The  trees  should  be  planted 
6r  enough  apart  so  that  they  do  not 

Y“ch  at  6,11  When  the  trees  arc 

young  this  leaves  a  considerable  spao 
between,  which  presents  raanv 

_ 'f _'l*  - 


loung  trees  do  nor  like  competition 
from  grass,  and  so  ground  lor  a  metre 
around  each  tree  should  be  kept  free  of 
§piss.  Whether  this  is  because  passes 
exude  chemicals  not  liked  by  young 
roots,  or  whether  ir  is  just  competition 
for  nutrients,  is  not  known.  However, 
die  tree  needs  protection  until  it  is 
established.  Mulching  will  be  a  good 
way  of  doing  this  with  some  added 
advantages.  Mulching  around  the  drip 
line  of  the  tree  will  help  capture 
nutrients  running  off  the  branch  ends.  Ii 
also  lends  to  be  the  point  at  which  the 
root  tips  ate  growing  and  so  is  a  way  of 
protecting  the  roots  from  drought,  and 
of  increasing  damp  and  nutrient 
infiltration  into  the  soil  by  all  the  usual 
ad\antages  offered  b}  mulching.  Care 
should  be  taken  with  mulching  in 
especially  cold  dry  climates.  The  mulch 
encourages  mot  growth  near  the  surface 
and  these  roots  can  dehydrate  in  frozen 
conditions.  Here  other  techniques  wiU 
be  needed  to  keep  down  compcunon 

until  the  tree  is  established. 

Now,  another  thing  has  happened  -  a  . 
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Robert  Hart  lives  in  Shropshire, 
England  and  has  created  around 
his  home  a  magnificent  Forest 
Garden,  a  temperate  wilderness 
rich  in  fruit,  vegetables  and  herbs, 
as  productive  as  any  garden,  for  for 
less  work.  His  example  has 
inspired  many  others  to 
experiment  with  creating  edible 
woodlands. 


small  round  garden  has  appeared  round 
each  tree.  This  can  be  planted  with  I 
herbs,  onions,  green  salads,  peas  and  I 
beans,  in  feet  any  crop  which  is  not  too  ! 
nitrogen -hungry  (like  cabbages)  and 
which  offers  good  associations  for  rj1c 

tree  in  repelling  pests  or  attracting 
beneficial  insects. 

The  fruit  and  nut  trees  may  be 
intcrplanted  with  species  like  rowan  and 
birch  which  arc  fast-growing  and  which  < 
can  be  cur  for  firewood  when  the 
orchard  crops  arc  larger.  Now  our  trees 
arc  making  more  connections  with  their 
neighbours  and  an  orchard  starts  to 
become  the  developed  system  of  a  forest 
garden.  VVc  see  the  seven  layers  ofgrovvrh 
from  roots  to  climax  trees  develop,  and 
each  has  its  own  place.  Mistletoe  is  a 
common  crop  in  orchards  in  south-west 
Britain,  grown  on  apple  trees  for  the 
Christmas  market.  So  your  forest  garden 
can  even  aid  the  progress  of  love  in  the  | 
season  of  goodwill.  1 


15  agriculture 


The  development  of  sustainable  agriculture  will  nr- 
will  not  be  easy,  for  consumers,  farmers  or  bankers  T*" and  11 
most  urgent  priority.  The  techniques  discussed  in  this  dlST”'  °Ur 
of  ways  of  achieving  It.  They  are  not  the  whole  story  . . 


How  many  a  poor  immoral  soul  have 
T  met  well-nigh  crushed  and 
smothered  under  its  load,  creeping 
down  the  road  of  life,  pushing  before 
it  a  bam  seventy- five  foot  by  forty,  its 
Augean  stables  never  cleansed,  and 
one  hundred  acres  of  land,  tillage, 
mowing,  pasture,  and  woodlor!  The 
portionless,  who  struggle  with  no 
such  inherited  encumbrances,  find  it 
labour  enough  to  subdue  and 
cultivau  a  few  cubic  feet  [of  flesh. 

Henry  David  Thureau,  IVa Idas 

Minimum  Tillage 

‘4i.h  environment  has  plants  and 
animals  fated  to  profit  by  as  parricuiar 
diaracrerisrics.  Pestilential  weeds,  such 
as  docks,  tell  us  something.  In  rhe  field 
below  my  house,  as  I  write,  my 
Neighbouring  farmer  has  a  fine  crop  of 
fiucks;  they  have  resisted  third  chemical 
'Prayings  and  five  cultivations.  The 


particular  place  of  this  plant  in  rhe 
ecology  is  to  break  up  compacted 
ground.  The  solution  to  docks  as  a  weed 
is  to  recognise  why  they  appear. 

In  this  case  frequent  passage  ol  heavy 
farm  vehicles  only  contributes  to  the 
conditions  in  which  the  dock  flourishes. 
Wc  talked  in  the  section  on  gndening 
about  reasons  nor  to  nil  the  soil,  and  the 
same  explanation  applies  here.  How  can 
farmers  work  without  tilling? 

Firstly,  there  are  two  methods  of 


growing  seeded  crops  which  do  not 
rcq  uire  the  plough  -  direct  drilling,  and 
surface  seeding.  In  a  natural  system  of 
crop  management  we  build  a  mulched 
soil  as  crop  residues  are  returned  to  the 
soil  surface.  Seeds  are  designed  by  nature 
to  germinate  well  in  just  such  a  humic 
layct,  sending  off  their  exploratory  roots 
into  this  moist  seedbed,  and  later 


finding  their  way  into  the  topsoil 
To  the  average  farmer,  with  a  bige 
overdraft  indicating  a  heavy  financial 
commitment  to  hig equipment,  this  will 
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not  be  good  news.  Nor  is  the  increasing 
burden  of  bank  debt  with  which  formers 
arc  saddled.  If  we  are  to  make  forming  a 


we  need  to  support  formers  in  radical 
strategics.  One  of  the  main  difficulties 
with  growing  on  a  ‘trash  based  system 
of  seeding  into  mulch  is  that  harvesting 
equipment  is  all  built  to  deal  with  ‘clean1 
soil  and  minimal  stalk  lengths. 

In  working  with  no-tillage  methods 
there  is  a  period  of  establishment  where 
crop  volume  is  depressed,  but  ncr  yield 
is  srill  worthwhile  because  of  the 
reduced  inpurs  in  expensive  fertilisers 
and  pesticides  The  additional  yield  of 
improved  crop,  soil  and  human  health  is 
one  which  is  not  accounted  for  in 

conventional  systems. 

* 

Other  ways  of  avoiding  tillage  arc  to 
grow  crops  which  do  not  require  plough 
culture  to  achieve  yield.  This  may  mean 
a  smaller  scale  and  more  labour  intensive 
agriculture,  with  great  accent  on 
horticultural  crops.  Bur  who  then  will 
grow  our  grain;  Grain  growing  in 
Europe  has  two  expendable  outputs. 
One  is  the  massive  amount  of 
overproduction  which  sits  rotting  in 
warehouses,  eating  up  government 
subsidies,  and  the  other  is  die  Luge 
amounts  of  grain  which  arc  grown  as 
animal  fodder.  Free  ranging  stock  fodder 
systems  can  eliminate  much  of  the  need 
for  this  production.  The  former  can  also 
accentuate  perennial  crops,  such  as  fruit 
and  woodland. 

henever  the  River  Tweed  floods  past 


the  end  of  our  road,  thousands  of  tonnes 

of  topsoil  wash  down  in  the  brown 
watent  to  the  sea.  This  is  a  massive  waste 
of  fertility  and  it  ultimately  leads  to 
desertification.  It  is  a  pattern  to  be  seen 
in  every  watershed  in  the  agricultural 
areas  of  the  developed  world  Use  of  the 
plough  is  to  blame. 

Natural  Soil  Feeders 

If  we  are  not  to  plough  the  soil,  we  must 
still  feed  it.  As  with  gardening 
Techniques,  we  must  look  to  build 
conditions  which  favour  the  natural 
residents  of  the  soil.  Earthworms  an 
build  topsoil  at  the  rate  of  fifteen  tonnes 
per  hectare  per  year,  or  30mm  all  over, 
every  five  years.  Plentiful  humic  matter 
at  the  surtlice,  and  slightly  add  soils  are 
two  encouraging  factors  for  our  wriggly 
friends. 

32  The  layers  of  soil 


It  is  only  recently  that  the  full 
significance  of  mycorrhizal  associations 
has  been  discovered.  Mycorrhizae  arc 
minute  ftingi  which  establish  in 
beneficial  relationships  with  plant  roots. 
Their  presence  stimulates  and  aids  plant 
growth  and  yields.  Soil  which  has  been 
chemically  sprayed  will  be  deficient  in 
these  organisms,  as  they  arc  poisoned  by 
as  slight  an  intervention  as  an  overdose 
of  soluble  nitrogen  fertiliser.  Re¬ 
colonisation  can  be  hastened  by  sp  ravin  a 
mycorrhizae  on  the  soil.  There  are  also 
crops,  such  as  field  beans,  which  will 
stimulate  new  colonies  of  these 
undersoil  workers. 

Many  crops  have  good  effects  on  the 
soil  if  their  roots  are  left  in  the  ground 
and  other  residues  returned  to  the  field. 


" — ^  j  u  iv  j; 

poese  in  tunc  hsvi*  i  rjlrr  ^ 

Similarly,  swl  11  T J-  * 
y,  swales  and  other  diversion 

CUt  mto  arrest  flooding 

iven  nu tnents  and  water  back  into 

ttlc  managed  system. 

Thes  proKCI  bsmb  of  streams  and 
grains.  There  are  often  policies  ofeuttin. 

tree  growth  on  river  banks  to  give 
hee  drainage  and  so  prevent  flooding.  In 
practice  the  increased  incidence  of 
oo  mg  is  because  of  greater  run-off  as 
a  consequence  of  present  policies,  one  of 
which  is  cutting  down  upstream  wood¬ 
land.  Belts  of  mixed  balanced  woodland, 
continuous  groundcovcr.  and  land 
management  policies  which  encourage 
the  creation  of  a  deep  open  soil  structure 
will  all  help  stem  run-off. 


This  may  be  by  means  of  composting, 

but  in  fact  could  be  dealt  with  more 

efficiently  by  simply  leaving  the  trash  to 
he. 

Grazing  regimes  where  stock  run  over 
arable  ground,  for  even  short  periods, 
increase  the  natural  fertility  by  manure, 
and  by  degradation  of  the  plant  wastes 
through  feeding  and  trampling. 


Continuous  soil  cover  aids  erosion 

9 

distance.  Never  plough  land  steeper 
c”an  thirty  degrees.  Frequent  belts  of 
trees,  running  along  or  just  off  the 
contour,  break  downs  lope  warcr  flows 
■^d  slow  up  erosion  if  it  has  started. 


Forage 

Foggage  is  a  system  of  managing  pasture 
by  leaving  it  stand.  ‘Fog1  means  the  grass 
which  comes  after  a  haymaking,  or  the 
long  dry  grasses  which  result  if  hay  is  not 
cut.  It  presents  an  opportunity  of 
keeping  stock  overwintered  outdoors  on 
a  rough  kind  of  pasrurc.  Its  advantages 
for  the  tanner  are  that  no  hav  need  be 
cut,  and  that  beasts  do  nor  suffer  the 
great  stress  which  is  caused  to  their 
digestion  by  a  radical  change  of  Tier 
twice  yearly,  through  overwintering 
indoors. 

Permanent  pastures  arc  sown  with  a 
verv  wide  range  of  grasses  and  herbs,  to 
give  continual  growth  of  green  matter 
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throughout  the  season,  and  a  high 
resistance  to  ‘poaching1  (the  damaging 
of  pasture  by  the  continual  treading  of 
the  stock).  Consequently  it  needs  the 
incorporation  of  very  vigorous  grasses, 
such  as  cocksfoots,  nor  much  favoured 
by  farmers  on  short  term  leys  (pastures). 
The  stock  must  be  kept  on  the  foggage 
ail  winter  to  ensure  thar  it  is  eaten  back 
to  the  roots,  and  for  this  reason  works 
best  where  mixed  stock  arc  available, 
although  cattle  will  graze  it  alone.  Sheep, 
however,  will  not  cat  coarse  grass  and 
need  new  growth  to  keep  them  going. 
They  will  find  the  young  shoots  coming 
up  under  the  standing  hay  of  the  rough 
grasses,  much  earlier  than  in  a  cropped 
open  sward. 

The  herbal  content  of  the  sward  gives 
good  mineral  balance  to  the  whole  The 
pastures  need  reseeding  no  more  than 
even-  three  years,  and  this  is  best  done  by 
scraping  up  the  trashy  layer  with  any 
dead  grasses,  and  returning  the  whole  ro 
the  surface,  chopped  and  mixed  with 

fresh  seed.  There  is  machinery  to  do  t  his 
job. 

1  he  edict  of  this  system  of  low 
intervention  is  to  create  a  deep  topsoil 
and  year-round  feed  of  high  value.  Come 
springtime,  the  cattle  in  particular  will 
look  pretty'  thin,  but  as  the  new’  growth 
comes  in  they  put  on  weight  fast  and 
soon  overtake  stock  which  have  been 
overwintered  in  sheds,  which  suffer  loss 

of  condition  on  being  readmitted  to 
pasture. 

Field-based  feed  can  be  supplemented 


.Arthur  Hollins  has  pioneered 


foggage  as  a  system  for  the  t  nodern 


farmer  from  his  holding  in 
Shropshire,  England.  The  above 


observations  arc  based  on  his 


work.  His  vigour  and  commit¬ 
ment  in  sixty  years  as  a  farmer  in 
the  face  of  official  hostility  has  left 
him  cheerful  and  inspiring.  Iiis  life 
story  is  amongst  the  booklist. 


by  the  planting  of  edible  hedgerow’s. 
Alder  provides  feed  rich  in  nitrogen, 
good  for  the  protein  requirements  of 
young  calves,  haze!  is  rich  in  lactic  adds 
for  milking  mothers,  and  many  other 
hedgerow  trees  such  as  willow  and  gorse 
are  edible.  The  classic  English  park 
landscape  with  its  rrees  grazed  up  ro 
head  height  af  the  cattle  remind  us  that 
stock  actually  tike  to  have  this  mixture  in 
their  diet.  Horses  sick  with  colic  will 
seek  out  and  eat  apples  to  cure 
themselves.  We  mighr  reduce  work  on 
the  farm  and  increase  stock  health  by 
simply  planting  a  wide  range  of  feed  ami 
leering  them  choose  whar  they  need. 
Surplus  can  be  cut  for  mulch. 

Stock  Versus  Arable 

Economic  pressures  have  driven  many 
farmers  in  the  EEC  away  from  stock,  and 

.X  • .  .  i  i-  ...  «pr 

restricted  their  arable  crops  to  &  vcrf 
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narrow  range.  If  farming  by  natural 
methods,  the  broadest  possible  range  of 
stock  and  arable  is  the  best  wav  to  ensure 
soil  and  crop  health. 

This  means  returning  farming  to  the 
practice  of  land  stewardship  and  food 
glowing  for  the  community  in  which  the 
farm  is  situated  If  means  freeing  our 
farmers  from  their  present  burden  of 
farm  debt. 

Health  regulations  can  make  it 
impossible  to  produce  genuinely  organic 
meat  on  the  farm,  as  injections,  dips  and 
sprays  against  certain  diseases  are 
compulsory.  This  is  lor  the  very  good 
purpose  of  eliminating  illnesses  of 
plague  proportions  such  as  foot  and 
mouth  disease  and  swine  vesicular 
disease.  Those  who  want  to  see  a  wholly 
organic  tanning  system  find  the 
compromise  difficult,  and  may  prefer  to 
move  to  a  vegetarian  food  economy. 

Ranging  on  fringe  systems  offers  a 
more  healthy  solution  Taking  less  is  one 
option  —  we  certainly  do  not  need  the 
amount  of  meat  protein  which  we  car  in 
VVcsrem  developed  countries.  Yet 
livestock  arc  part  of  a  balanced  natural 
system,  and  we  do  nor  have  the  right  to 
exclude  them.  I  would  prefer  meat 
products  to  be  derived  only  from  wild 
animals.  However  humane  the  former, 
there  arc  always  perceivable  injustices  in 
farming  stock  if  you  come  from  an 
animal  rights*  point  of  view.  They 
cannot  ultimately  be  eliminated.  Nor  do 
vvc  VCI  have  sufficient  restored  wilderness 
r°  vvhich  we  can  return  livestock  and 


gather,  any  expectation  of  survival. 

a  a»«d  femung  in  the  Penmculturo 
mould  means  stock  and  arable. 


Thinking  Again  About 
otock 


^  have  some  very  conservative 

attitudes  as  to  what  comprises  stock. 

gi .  lamb,  and  chicken  between 

mem  form  a  large  part  of  the  consumed 
meat  products.  In  some  parts  of  Europe, 
horse  meat  is  cheerfully  eaten.  In  the 
world  as  a  whole  there  is  a  much  huger 
rangp,  and  products  such  as  venison  are 
becoming  increasingly  popular  in  the 
home  market.  How  many  formers 
seriously  contemplate  growing  fish?  Yet 
one  of  the  most  valuable  crops  to  the  few 
formers  in  southern  England  who  have 
tried  it  has  been  crayfish.  In  Amenca  the 
tradition  of  the  form  pond  has  perhaps 
lingered  longer.  Why  is  it  that  the 
average  Briron  cars  as  much  chicken  in 
two  weeks  as  s/he  cars  duck  in  a  year? 

In  mediaeval  times  every  village  had  a 
fishpond  as  one  of  its  resources. 
Unfortunately  at  the  same  time  wild 

V 

game  became  the  preserve  of  the 
powerful  and  the  concept  of  ‘poaching/ 
appeared.  Wild  game  remains  a 
considerable  part  of  the  ‘stock1  of  any 
land. 

Apart  from  the  genetic  stock  of  wild 
animals  chert  ls  a  need  to  preserve  old 
breeds,  many  of  which,  particularly 
those  which  had  a  strong  local 
significance,  such  as  Belted  Galloway 
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cattle,  arc  threatened  with  extinction  as 
new  breeds  come  in.  Rather  as  with  new 
prolific  vegetables  and  grains*  these  new 
breeds  have  a  tendency  to  vast  size  and 
‘high  productivity'’.  Ill  is  often  means 
that  they  receive  growth-promoting 
injections,  and  that  their  growth  rates 
arc  such  chat  they  can  only  be  sustained 
by  the  application  of  large  amounts  of 
concentrated  high-prorein  feed.  Re¬ 
enter  the  chemical  combines  with  two 
sales  portfolios  in  hand,  one  for  stock 
and  the  other  for  all  the  chemicals 
needed  to  keep  them  going. 

This  does  not  help  the  small  producer. 
Nor  docs  it  help  the  future  strength  of 
our  stock  to  be  eliminating  valuable 
genetic  material.  The  Rare  Breeds  Trust 
keeps  information  on  such  animals,  and 
helps  maintain  breeds  through  its 
networks.  Using  traditional  breeds  is 
another  way  of  ensuring  dial  stock  have 
the  capacity'  ro  do  well  on  the  natural 
resources  of  the  environment  in  which 
you  have  to  work.  We  are  not  looking  for 
the  highest  yield  irom  any  one  clement 
of  the  farm,  but  the  highest  sustainable 
yield  which  can  be  derived  from  all  its 
elements.  The  most  delightful  example 
of  a  systematic  approach  to  srock  is  the 
recent  discovery  of  a  farmer  who  -  rained 
pigs  to  round  up  his  sheep! 

Biogas  and  Other  Enerev 
Cycles  &y 

The  farm  offers  many  ways  to  evolve 
larger  energy-  cycles.  Stock  offer  die  yield 


of  muck  they  produce.  If  this  matter  i$ 
returned  to  the  land  a  cycle  is  complete, 
but  it  is  not  the  fullest  possible  usage. 
The  methane  gas  will  be  lost  into  the 
atmosphere,  when  it  is  a  useful  product. 
By  storing  die  sludge  in  enclosed 
chambers,  the  gas  can  be  captured  and 
used  as  a  fuel.  Gas  production  can  be 
enhanced  by  the  rotting  of  gr^ 
manures. 

Other  on-farm  energy  cycles  suggest 
the  use  of  firm-grown  timber  for 
firewood,  heating  derived  from  straw 
bales,  the  use  of  stock  to  heat  buildings, 
and  the  use  of  draught  animals  for 
transport,  milling  and  lifting  gear.  Farms 
which  are  also  orchards  will  welcome  the 
presence  of  bees  to  pollinate  their  fruit 
crop,  and  will  benefit  from  the 
additional  yield  of  honey-. 

The  underlying  principle  is  to  dose  the 
energy  cycles  on  the  farm  into  complete 
systems,  and  then  extend  diosc  systems 
ro  have  more  beneficial  usage  of  the 
available  energies. 


Rotations 

Rotations  are  as  important  to  crop 

health  on  the  farm  as  in  the  garden, 

With  broadscalc  cropping  they  arc 

essential.  The  general  move  towards 

—  • 

monocropping  which  we  have  seen  in 
recent  years  leads  to  poor  soil  fertility 
and  higher  incidence  of  plant  diseases 
New  strains  are  continually  being 
do-eloped  but  each  is  eclipsed  by  the 
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next  outbreak  of  smut  or  virus  yellows 

Wouldn’t  healthier  management  policies 

be  the  real  cure? 

I  Trees  in  Broadscale 
Farming 

Permanent  agriculture  calls  for  perennial 
crops,  and  trees  are  the  perennial  crop 
with  the  greatest  number  of  uses.  The 
return  of  farming  systems  to  forms  of 
agro-forestry  offers  many  outlets  for 
employment  and  manufacturing  to 
enrich  the  rural  economy.  The  work  of 
the  new  generation  of  green-wood 
turners  has  shown  that  attractive  and 
saleable  products  fitting  to  present  tastes 
can  be  made  from  coppice  timber.  Farm 
woodlands  offer  on -sire  sources  of 
timber  for  building  and  fencing. 

Agro-fbrestry  can  also  develop  from 
the  ‘let  ’s  stick  some  trees  in  that  difficult 
corner’  approach  to  integrated  designs  as 
practised  in  successful  intensive 
economies  like  China.  Bands  of 


agriculture 

woodland,  wy  thirty  metres  broad,  are 
intcrplantcd  amongst  fields  used  for 

ia,  e .  and  P^oral  rotations.  The 
reduction  of  windchiil  is  beneficial  to 
plants  and  animals  alike. 

Designing  for  Climate 

Farm  layouts  must  be  designed  around 
micro-  and  macrodimates  deter¬ 
mined  by  position  and  variations  in  the 
landscape.  A  steady  scheme  of  manage¬ 
ment  could  take  us  away  from  the  square 
field  philosophy  of  the  past.  Trees 
planted  as  bays  can  become  sun  traps, 
creating  a  web  of  linked  fields  with  high 
solar  trapping  capability,  and  reduced 
wind  speeds. 

Working  with  the  contours  of  the  land 
increases  our  sense  of  understanding  of 
climatic  variation.  We  have,  at  present,  a 
tendency  to  design  crops  around  market 
prices,  and  not  the  land.  So  we  have  the 
sight  of  farmers  struggling  to  make 

seedbeds  for  wheat  or  barley  on  land  that 

-* 

would  be  much  better  as  permanent 
pasture.  The  long-term  consideration  tn 
sustainable  firming  must  be  the  fertility 
of  the  soils,  and  the  overall  capacity  of 
the  farm  to  provide  food  and  a  living. 
This  means  directing  Western  agnail  rum 
back  to  working  with  the  land  rather 
than  against  it. 

Diversity  and  Stacking 

fanners  have  been  saving  to  each  other 
for  some  time  now  that  they  must 
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diversity  tor  the  inherent  safety  in  build¬ 
ing  systems  which  have  many  possible 
yields.  Failure  of  any  one  element  tlicn 
has  a  minor  effect  on  the  whole. 

Stacking  means  looking  to  use  all 
dimensions,  all  seasons  and  times  as 
possibilities  for  yield.  Farms  which  see 
this  have  opened  up  by  selling  ‘pick  your 
own’  fruit,  by  setting  up  garden  centres, 
turning  old  houses  into  holiday  lets,  or 
putting  aside  part  <>{  the  form  as  a  ‘tare 
breeds  park’.  The  benefits  are  not  just  in 
the  money  which  changes  hands  as  the 
consumer  pays  for  their  small  purchase. 

1  hey  arc  also  in  the  whole  uplift  ol 
interest  and  understanding  which  Ls 
given  to  die  lay  person  who  so 
encounters  the  form.  Before  1945 
forming  was  a  busy'  and  a  mixed  business. 
Jr  was  also  labour  intensive.  The  whole 
progression  of  forming  since  then  has 
been  cowards  monoculture  and  machine 
intensive  production.  YVc  have  lost  in 
our  communities  the  common  under¬ 
standing  of  forming  as  a  way  of  life. 
Diversity  and  stacking  as  principles  are 
no  more  dian  common  sense. 
Unfortunately  they  arc  not  common 
enough . 

Fukuoka/Bonfils 

In  some  respects  the  cropping  is  like 
traditional  organic  wheat  growing.  A 
seed  bed  is  sown  with  clover.  At  around 
midsummer,  winter  wheat  is  sown  into 
the  bed  of  clover.  The  next  crop  is  sown 


M  isanobu  Fukuoka  is  a  fapanese 
agricultural  chemist  turned  natural 
former.  What  he  has  proved  over 
i  forty  years  (and  the  evidence  is 
clearly  given  in  his  books)  is  that 
intercropping  and  returning  all 
residues  to  the  soil  enable  us  to 
build  systems  for  growing  grain 
which  arc  high-yielding,  disease 
free,  and  entirely  without  chemical 
inputs.  His  system  uses  an  inter¬ 
cropped  rotation  of  rice,  clover  and 
barley.  Marc  Bon  fils,  in  France,  has 
adapted  this  idea  for  temperate 
climate  grain  rotations,  and  the 
following  observations  arc  based 
on  his  work. 


into  the  standing  wheat  before  cropping 
after  the  following  midsummer.  There 
should  be  regeneration  of  clover 
between  the  harvest  and  the  rising  of  the 
following  crop.  Otganic  waste  from  the 
harvest  should  be  returned  to  the  soil 
surface, 

One  difference  in  rl ms  system  is  that 
wheat  grains  arc  sown  singly  on  a  widely 
spaced  grid,  as  much  as  a  metre  spacing 
apart,  dependent  on  vigour  of  breed  and 
time  of  sowing.  This  allows  the  plant  to 
develop  its  natural  shape  and  foil 
number  of  tillers,  or  side  shoots.  As 
many  as  fifty  seed  heads  per  plant  may 
result.  Contrast  this  with  the  very  close 
spacings  of  machine -sown  wheat. 
Ideally  the  wheat  should  be  of  old,  long- 

J 

sr rawed  varieties. 
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Ir  will  need  to  be  harvested  by  hand. 
,is  existing  machinery  cannot  cope  with 
the  long  straw.  As  with  other  oops  we 
have  discussed,  there  is  a  high  net  yield. 
as  there  arc  very  few  external  inputs. 
There  aren’t  going  to  be  many  thousand 
acre  wheat  formers  rushing  to  take  up 
this  one,  but  then  it’s  a  technique  for 
half-acre  plots.  And  there  was  a  time 
when  every  cottager  grew  their  own 
grain.  If  were  talking  about  a  return  to 
meeting  our  own  needs,  then  small  scale 
grain  production  has  to  be  part  of  the 
picture.  BroadscaJc  formers  who  want  to 
tackle  some  of  these  issues,  but  are 
frightened  by  the  prospect  of  massively 
rising  labour  bills,  might  like  to  free  die 
odd  plot  to  enable  people  to  smallhold, 
whilst  gaining  the  benefit  of  their  labour 
part  time  as  payment. 

The  Independent  Seed 
Merchant 

Natural  formers  will,  of  course,  rush  to 
support  their  local  independent  seed 
merchant  rather  rhan  fattening  the 
coffers  of  the  all -devouring  multi¬ 
nationals.  This  will  be  for  the  same 
reason  as  gardeners,  bur  also  on  the 
principle  of  buying  locally  wherever 

possible  if  you  want  your  local  economy 
to  flourish. 


^ businesses)  is  to  think 

c  value-  Most  farm  product 

whTT  d0W"  thc  iiu,c  lcivi"g  a 

°  c  mtr^lant’s  cheque  in  its 

<••-  The  satisfaction  of  selling  thc  crop 
all  at  once  may  be  enjoyable,  but  the 
patgins  arc  small,  and  the  minimum  of 
Ubour  element  has  been  earned  on  the 
6rm.  How  can  thc  firmer  hold  on  to  a 
otger  margin,  and  bring  their  marker 
nearer  thc  consumer?  Thc  answer  is  to 
add  value  on-form. 


Thc  added  value  former  sells  cheese 
and  yogurt,  not  just  milk  Fruit  growers 
sell  jam  ind  chutncys.  Stock  producers 
move  from  livestock  sales  to  butchery, 
meat  products  and  leatherworking.  The 
w  hole  cycle  of  adding  value  is  essential  to 
revitalising  rural  areas.  The  depopu¬ 
lation  of  the  countryside  and  the 
boomii  ig  of  cities  is  happening  the  world 
over  and  ultimately  spells  a  terribly 
degraded  planet.  Adding  value  to  thc 
raw  materials  oft  he  countryside  ar  point 
of  production  is  the  secret  to  reverting 
this  tide. 


Water  offers  us  fishponds  in  our 
dammed  lakes,  preferably  not  as 
monocultures.  Farm-based  aquacultures 
need  to  be  balanced  and  diverse,  with  all 


Added  Value  Products 

^nc  aspect  of  diversity  and  a 
Commended  way  forward  fur  farmers 


the  dements  of  stacking  seen  on  m to 
Jtmfa.  Examples  are:  ducks  feeding  on 
pond-edge  species,  with  carp  bottom- 
feeding  on  the  detritus  and  trout 
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dancing  in  the  faster  streams.  Crayfish 
get  fat  in  the  calcareous  streams,  and  we 
coppice  the  willow  at  the  water’s  edge 
for  basketry  materials.  Reeds  are  cropped 
for  thatching,  fodder  and  green  manure. 
All  water  on  the  farm  is  cycled  through 


biological  cleansing  systems.  Then 
might  even  be  a  few  snipe  down  in  the 
edge  of  that  wetland  for  the  pot  one  day, 
And  to  think,  wc  used  to  spend  all  our  I 
rime  draining  this  land! 


16  aquaculture 


Water  con(ures  up  the  essence  of  life  In  remn^r  i, 

i  .  .  .  In  temPerate  chmaces  with  their 

abundant  rainfall  and  their  over-fished  seas  we  have  a  r 

,  ,  ,  ,  .  .  a  e  a  £reac  opportunity  to 

make  our  coastal  and  inland  water  resources  abundant  in  crops 


Fresh  and  Salt  Water 
Environments 

There  an:  a  small  number  oi  species 
which  move  through  both  environ¬ 
ments.  This  is  cither  because  rhetr 
lifecycle  involves  migration,  as  with  eels 
and  salmon,  or  because  they  have 
learned  to  feed  in  both,  as  with 
cormorants.  River  estuaries  are  of 
variable  salinity,  dependent  on  the  state 
oi  the  tide,  and  so  they  support  edge 
species  which  are  tolerant  of  the  range. 

In  general  the  management  of  these 
nvo  environments  requires  completely 
different  species,  and  overall  design  is 
dealing  with  quite  different  climatic 

conditions. 


Food  Chains 

sii  any  ecosystem,  the  survival  of  the 
inhabitants  depends  on  a  complex  web 
movement  so  that  nutrients  reach 


each  member  of  the  community.  Most 
economic  species  thrive  in  water  with 
high  oxygen  content,  so  that  adequate 
throughflow  is  needed  to  aerate  the 
water.  Oxygen  is  absorbed  by  water  at 


turbulent  surfaces,  and  carbon  dioxide  is 


expelled  then*  to  the  atmosphen*.  This 
means  that  wind,  waves  and  solid 


surfaces  (such  as  cause  waterfalls)  all 
interact  beneficially  with  rhe  body  of 
water  Green  plants  need  adequate 

carbon  dioxide  to  survive,  and  excrete 

- 

oxygen,  and  Irving  creatures  consume 
oxygen,  exhaling  carbon  dioxide. 

There  is  also  a  nitrogen  cycle  at  work- 
Algae,  bacteria,  plants  and  insects 
provide  nitrogen  for  fish.  Fish  feeces 
degrades  giving  ammonia,  which  tn  the 
presence  of  oxygenating  bacteria 
eventually  forms  nitrate  ions  in  solution. 
This  cither  returns  to  the  atmosphere  a- 
nitrogen,  or  recombines  to  form  nitrate 
based  foods  for  plant  matter,  continuing 

the  cycle. 

If  an  artificial  water  environment  is 
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created,  the  design  will  need  to  be 
balanced  ro  ensure  that  all  these  cycles 
function  correctly. 


Plant /Animal/Fish  /Crusta¬ 
cean /Insect /Bird  Species 


In  the  species  lists  ir  is  mostly  the 
‘economic*  species  that  are  listed.  These 
cannot  function  without  a  full  com¬ 


plement  of  species  which  make  a 
working  environment,  many  of  which 
will  have  licrle  human  usage.  It  is,  of 
course,  possible  to  build  fish  farms  with 
nothing  but  fish  in  appropriate-sized 
ranks,  eating  concentrated  feeds.  But 


this  is  just  another  form  of  monoculture, 
and  the  output  will  be  as  tasteless  and 
disease-prone  as  any  other  monoculture. 

In  .1  well-designed  water  system  the 
stock  and  plants  arc  balanced  to  meet 
each  other's  food  needs,  the  water 
imperceptibly  merges  with  the  wetland 
edge  environment,  and  each  level  of  the 
water  has  been  planned  ro  support 
appropriate  species.  Trees  have  an 
important  function  in  that  they  support 
insect  populations  whose  larvae  will  go 
ro  bank  and  surface  feeders.  The  surface 
fish  and  bird  life  will  contribute  to  a  rich 


humic  mass  on  the  bed  which  will  help 
sustain  bottom  feeders.  Some  of  the 


species  (such  as  fresh  water  mussels  and 
reeds)  will  have  a  critica !  role  to  play  in 
maintaining  water  quality. 


1  Fresh  Water  Environments 


Here  we  find  bank  or  cliff  sides,  beaches 
shallow  water,  mid-water  platforms  and 
deep  water  bortoms,  1  hose  species  which 
live  on  the  surface,  which  may  or  may 
not  be  anchored  to  the  bed,  and  those 
Which  swim  in  the  body  of  the  water.  So 
water  boatmen  are  a  surface-skimming 

insect,  unlikely  to  be  eaten  by  carp 
which  are  bottom  feeders.  There  are  also 
degrees  of  association  on  the  land.  Thus 
Chinese  water  deer  are  so  called  because 
they  like  to  browse  on  swamp  fringes, 
and  alder  and  willow  favour  waterside 
conditions. 


2  Maritime  Environments 

Marine  fringes  arc  best  considered  in 
cross  section.  The  deep  water  is  the 


home  die  fishes.  Beaches  tend  to 
shelve,  and  just  below  low  water  mark, 
we  find  the  red  sea  weeds.  As  the  water 
becomes  shallower,  and  the  bed  lighter, 
towards  the  high  water  mark  we  find 
more  green  weeds.  Above  this  we  find 
the  intertidal  area  where  celgrass  and 
shellfish  live.  Here  we  might  find  cider 
ducks  grazing.  Above  the  shore  line,  salt 
marsh  has  important  functions.  It  is  a 
source  of  fibre  crops  for  paper  making  or 
thatching.  It  is  important  summer 
grazing  for  stock  and  wildlife.  But  it  is 
also  the  natural  method  of  land 
reclamation,  trapping  silt  and  nutrients, 
building  a  succession  to  scrub 
woodland. 

The  dry  shore  line  may  take  its  place, 
or  may  lie  above  the  marsh,  and  is  a 
special  niche  for  many  plants,  a 
surprising  number  of  which  are  edible 


Feeding 

Edges  of  water  environments  should 
allow  access.  1  <ucks  need  shallow 
beaches  to  slide  in  and  our  of  the  water. 
Many  fast-water  fish  like  quiet  bank-side 
pools  for  feeding  in  the  shade.  There  arc 
artificial  devices  which  can  aid  self- 
management  of  the  system,  usually  in 
die  form  of  traps. 

A  floating  cage  with  a  one-way  valve 
:i,)d  some  bait  to  dtttih '  (lies  will  trap  the 
insects  and  hold  them  at  the  water 
surface  for  fish  that  teed  there.  Hirer 
units  can  be  made  to  trap  Ian..',  and 
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freshwater  lice  in  such  a  way  that  they 
Income  fish  food  Bak  Qf  l 

shelves  in  the  mid  rata  level  make  green 
matter  and  insects  available  to  the  fish 
that  feed  there.  Bottom  feeders  can  be 
“scd  “  stat'engcis  of  the  detritus  fam 
human  systems,  and  so  form  the  last 
stage  in  biological  rater  cleansing 
systems  It's  all  a  matter  of  directing 
outputs  and  inputs  into  useful  cycles 


Manures 

If  an  aquaculture  system  is  constructed. 

rather  than  found,  u  will  need  building 

up  or  digging  down  and  then 

waterproofing.  If  this  work  is  done  by 

puddling  with  clay,  or  by  lining  with 

artificial  impervious  material  such  as 

butyl  or  concrete,  then  the  final  surface 
* 

on  which  the  water  is  stored  will  be 

largely  sterile.  It  will  need  to  be  made 

fertile  in  the  same  way  that  anv  other 

•  * 

growing  system  does.  Rotted  manure  or 
compost  can  be  layered  on  the  surface. 

Ponds  accumulate  detritus,  and  plants 
may  have  largely  exhausted  the  original 
humus.  Closed  aquacultures  will  need 
maintaining  by  draining  and  dcanngout 
surplus  mud,  with  some  referriiisation  to 
follow.  The  detritus  so  removed  an  be 
used  as  land  fertiliser,  although  it  will  be 
deficient  in  soluble  nutrients. 

Watery  environments  can  supply  greet 
manure  for  dry-land  cropping  systems. 
This  makes  invasive  water  weeds,  like 
water  hyacinth,  an  asset. 


THE  PERMACULTURE  WAY - 

Where  natural  water  courses  and 
drainage  arc  cutrophied  through 
excessive  nitrogen  run-oft  higher  up  in 
the  water  table,  such  green  manures  arc 
a  valuable  way  of  trapping  the  wasted 
resource  whilst  cleansing  the  water 
supply. 

Minerals 

Loamy  soils  of  alluvia  origin  olio  the 
richest  water  soils  as  a  starting  point. 
Clays  will  be  high  in  available  mineral 
content,  but  lacking  in  nitrogenous 
matter.  Sands  and  gravels  will  have  the 
least  nutritive  effect. 

Minerals  can  be  added  to  the  water.  So 
if  we  want  to  grow  crayfish  in  a  fast- 
flowing  grave]])'  stream,  but  the  water  is 
too  acid,  crushed  calcareous  nock  could 
make  the  crop  possible.  In  general, 
however,  unless  the  aquaculture  is  an 
enclosed  one,  in  which  the  water  output 
is  returned  to  the  head  of  the  system,  we 
are  better  to  choose  species  which  suit 
the  water  quality  we  have. 

Erosion  Control 

In  small  ponded  systems  erosion  is  nor 
going  to  present  much  of  n  problem, 
unless  it  is  through  die  action  of  large 
stock  coming  to  drink  at  the  water’s 
edge.  Construction  of  the  shoreline  in 
erosion  resistant  materials,  or  by 
diversion  of  drinking  water  to  self- 


contained  troughs  is  a  solution. 

Erosion  happens  where  stream  banks 
or  hillslopes  have  become  denuded  of 
their  protective  covering  of  planes  and 
trees,  and  die  answer  is  to  replant  the 
natural  flora  of  those  areas.  Reeds  and 
rushes  bind  river  edges  with  their  root 
systems.  Willows  take  easily  from 
cuttings,  and  die  cuttings  can  in  turn  be 
woven  with  thin  primings  to  make  3 
living  hurdle  in  die  river  bank.  Alders 
will  spread  resistant  root  structures 
through  rhe  mass,  and  feed  the 
neighbouring  plants  through  their 
nitrogen  fixing  ability.  Brambles  {Rulms 
spp.)  arc  quick  at  colonising  eroded 

ground. 

Anything  which  reduces  the  velocity 
of  water  over  the  banks  will  reduce 
erosion.  If  biological  solutions  do  not 
work,  or  need  some  protection  to  get 
established,  gabions  offer  a  solution. 
These  arc  wire  or  basket-work  cages  filled 
with  rocks.  In  practice,  as  bank  protec¬ 
tors  they  tend  to  cause  erosion  as  their 
perimeters  arc  undercut.  They  are  most 
effective  at  trapping  throughflowing 
sediments  if  laid  across  stream,  so 
building  up  flood  plain  on  their  ‘up 
side.  This  is  a  valuable  technique  in 
creating  growing  areas  by  trapping 
eroded  topsoil,  and  to  stop  gullying 

Flotsam 

Floating  rubbish  can  become  valuable 
salvage.  Firewood,  or  even  eonstnK- 
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rional  timber,  floats  on  water  and  can  be 
harvested.  The  possibilities  of  what  you 
may  find  arc  as  endless  as  die  variety  of 
things  that  arc  thrown  or  lost  to  the  sea. 
Watch  out  you  don’t  pick  up  any 
unexploded  munitions  or  canisters  of 
dangerous  chemicals  -  people  can  be 
quite  tmfussy  about  what  they  lob  in  the 
water! 


Design  Features 
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an  important  part  of  maintaining  salmon 

and  trout  rivets.  Where  such  waters  arc 
interrupted  by  hydroelectric  schemes  or 

gtas  for  other  reasons,  they  become 

essential. 

Water  management  practices  are 
starang  to  show  that  nor  only  is  the 
<*°logy  better  maintained  bv  letting 
rivers  take  their  natural  shape,  but  that 
in  the  long  run  the  maintenance  costs 
against  flooding  arc  greatly  reduced  also. 


Lagoons  and  spits  at  seashore  or  nver 
and  lakesidcs  may  be  built  using 
mechanical  diggers  at  low  tide  or  in  a  dry 
season.  This  will  offer  increased  edge 
opportunities  for  shellfish  and  shallow- 
water  fish  culture.  Floating:  cages  can  be 
used  for  the  tanning  of  sea  food.  This  is 
a  vast  industry  on  die  Chinese  coastline, 
making  die  British  and  Canadian  salmon 
farming  industry'  a  small  affair. 

Used  car  tyres  can  make  happy 
environments  for  mussels  and  suchlike, 
whilst  also  providing  erosion  resistance 
at  bank  sides.  In  time  habitats  can  be 
developed  which  disguise  their  nature. 

Traps  for  water  harvest  have  been  used 
since  rime  immcmi >rial.  There  are  special 
traps  for  lobsters  and  eels,  and  nets  for 
salmon.  Some  'traps’  are  there  to  attract 
a  s  pedes  without  necessarily  harvesting 
it,  as  when  bird  and  bat  boxes  are  placed 
to  help  species  establish  in  a  vidnity 

Some  constructs  arc  designed  to 
attract  by  helping  species  move  through 
the  system,  so  fish  weirs  and  jumps  are 


Water  Power 

Storage  of  water  for  aquaculture 
purposes  offers  additional  yield  through 
harnessing  outflows  for  active  water 
power  systems.  It  will  be  necessary  to  use 
mesh  to  prevent  the  loss  of  livestock 
6rom  the  system,  and  to  protect  the 
water  power  equipment  from  damage 
from  floating  debris.  The  size  of  the 
filtering  mesh  will  depend  on  the  size  of 
plants,  stock  or  particulate  matter  which 
is  to  be  contained. 


Graham  Swift’s  novel  Wateriand  is 
woven  around  a  history  of  the 
Fcnlands  in  East  Anglia  before  and 
during  drainage.  It  is  a  marvellous 
insight  into  how  the  wer  wilder¬ 
ness  was  sustainable  before  die 
eroding  practices  of  'arming  took 
over  the  land.  Wilderness  makes 
the  most  productive  aquaculture 
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UNDERSTANDING  RESOURCES 


17  FERTILITY 

Permaculture  is  based  on  the  understanding  that  we  can  meet  our  need- 

and  still  make  the  environment  more  fertile.  The  most  important  increase 

we  can  make  is  to  our  biological  resources 


Patterns  of  Enrich  inent 

There  is  no  I >cttcr  soil  analyst  than  the 
lowly  earthworm. 

Sir  Albert  Howard  1945 

Knowing  how  to  create  fertile  condi¬ 
tions  is  essential  for  making  self-manag¬ 
ing  high  yielding  systems.  Enrichment  is 
meant  in  the  sense  of  increasing  the 
community^  potential  for  sustainable, 
long-term  yield. 

From  mountain  to  river  vallev.  from 

4  1 

tenia nd  to  desert,  all  can  have  their 
capacity  for  yield  increased.  History  tells 
us  that  societies  which  chose  to  ignore 
this  perished.  The  Tigris/ Euphrates 
crescent,  the  fertile  womb  of  western 
civilisation,  lost  political  power  and 
population  when  its  soils  were 
exhausted,  i  have  stood  on  the  Libyan 
coast  at  the  ruins  of  Lcptis  Magna,  as  the 
dust  blew  around  the  remains  of  a  once- 
magnificcnt  Roman  culture,  and  I  ha' 
stood  in  hcdgclcss,  r  reel  CSS  mono- 


cropped  East  Anglia,  with  a  single  field 
of  oil  seed  rape  stretching  to  the 
horizon,  and  1  have  seen  the  fete  of  the 
former  lying  just  below  the  surface  of  the 
latter.  Our  future  is  wholly  dependent 
on  the  fertility  of  our  soils. 

Chemical  farmers  would  not  continue 
to  have  their  present  results  if  they 
ceased  their  fertiliser  interventions. 
These  highly  soluble  artificial 
applications  arc  subject  to  leaching. 
Leaching  is  the  action  by  which  soil 
water  dissolves  nutrients  from  the  soil 
structure  into  watercourses,  Seeking  ro 
enrich  the  capital  v  alue  ofaJl  our  assets, 
we  want  to  make  the  seed  bed  (both 
physical  and  metaphorical)  fertile, 
fanners  who  use  chemical  methods  mar 
have  profit  which  can  then  be  applied  to 
enriching  purchases,  but  the  process 

itself  is  barren.  ^ 

Fertility  concerns  living  processes.  As 
soon  as  the  process  is  interrupted  and 
examined,  we  arc  looking  at  dead 
components.  The  key  bar  is  tu  obsint 
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the  living  process,  not  to  hope  that  by 
dissection  and  analysis  we  will  find 
scientific  solutions.  1  he  more  personal 
your  observations,  the  more  relevant 
they  are  to  your  circumstances.  So 
accurate  scientific  observation  can  never 
be  completely  objective. 

If  soils  arc  deficient  in  nutrients,  then 
food  will  be  too  and  our  health  will 
suffer.  Analysis  can  give  us  answers,  but 
t  he  easiest  method  of  ensuring  fertility, 
and  the  one  you  should  learn  to  trust, 
is  your  own  observation  A  skilled 

4 

gardener  can  tell  a  fertile  soil  by  its  smell, 
its  texture  and  by  the  look  of  what  grows 
in  it. 

Maintaining  the  fertility  of  soils  is  no 
longer  enough,  as  we  also  need  to  repair 
past  damage.  It  is  just  as  much  an 
objective  for  this  year’s  crops  to  improve 
the  fertility  of  the  soil,  as  it  is  for  them 
to  give  us  this  year’s  food.  Media  culture 
brings  us  images  from  around  the  world 
of  starvation  and  disaster.  It’s  as  if  this  is 
remote  -  ‘couldn't  happen  here1.  It  is 
happening  here.  An  incredibly 
productive  season  might  build  6mm  of 
fresh  topsoil.  In  recent  storms  in 
Southern  England,  ren  times  that 
amount  was  washed  from  fields  in  a 
single  wet  day.  Similarly,  Americans 
experienced  the  dust-bowl  of  the 
depression  years.  It ’s  now  commonplace 
to  sec  agricultural  topsoils  eroding,  and 
they’re  not  being  replaced,  because  the 
fertility  that  is  relied  upon  comes  in 
chemical  bags,  not  humus.  Farmers  arc 
planting  into  subsoil  and  chemical 


solutions.  It  can’t  carry  on  indefinitely. 

This  pattern  can  be  applied  to  all 
human  activity.  ‘There  is  no  finer 
investment  for  any  community  than 
putting  milk  into  babies’,  said  Winston 
Churchill.  What  he  implied,  at  a  time 
when  the  intentions  of  the  coun  try  were 
completely  and  destructively  devoted  kj 
war,  was  that  if  a  community  in  stress 
ceased  building  the  future,  winning  the 
conflict  would  be  futile. 

If  you  do  not  believe  that 
desertification  can  happen  in  a 
temperate  eh  mate,  look  at  a  Scottish 
grouse  moor.  Where  are  the  people? 
Where  arc  the  trees?  Where  are  the 
crops?  A  few  game  birds  and  the  odd 
sheep  do  not  make  much  more  of  an 
ecology  than  the  subsistence  farming  of 
the  Saharan  fringes.  This  land  was  once 
natural  oak  and  pine  forest,  a  rich  and 
intimately  interconnected  environment 
capable  of  self-regenerating  for  centuries, 
and  supporting  a  human  population  on 
its  surpluses.  It  is  only  the  financial 
income  from  tourism  and  bloodsports 
that  support  any  viable  communities  at 
ail  in  such  ‘wet  deserts1  now.  Present 
forming  practice  will  continue  to  reduce 
the  capital  worth  of  all  our  soils  unless 
there  is  radical  change  soon. 

Definition  of  True  Yield 

Yield  is  not  a  fixed  sum  in  any  design 

system.  It  is  the  measure  of  the 

comprehension,  understanding,  and 


ability  of  the  designer  and  managers 

of  that  design. 

Bill  Mollison:  Permaatkun, 
A  Designer's  Manual 

Conventional  agricultural  economics 
will  accept  the  market  price  of  a  single 
commodity  when  cropped  as  the  yield 
figure.  We  need  to  look  in  all  directions, 
physically  and  in  time,  to  understand  the 
true  nature  of  yield.  This  is  as  much  so 
of  manufacturing  as  it  is  of  land  usage. 

First!; .  the  true  yield  of  the  crop  is  not 
the  derived  income  (or  weight)  of  the 
harvest.  It  is  die  difference  between 
what  you  end  up  with,  and  what  you 
pur  in.  If  you  plant  a  thousand  acres  of 
Sitka  spruce,  and  harvest  it  over  a  period 
spanning  some  years,  the  true  calc¬ 
ulation  of  yield  will  involve  subtracting 
the  energy  cost  of  creating  and 
maintaining  the  plantation.  This  should 
include  machinery'  and  fossil  fuel  usage, 
and  costs  of  the  tree  nursery.  It  will 
deduct  the  environmental  impact  of 
acidification  and  soil  poverty'  caused  by 
die  monocropping.  It  will  want  to  know 
what  consequences  the  plantation  had 
un  local  industry,  wildlife  and  amenity. 
The  pollution  caused  by  artificial 
fertilisers,  pesticides  and  end  product 
generation,  including  transport,  will 
need  no  be  considered.  You  might  even 
want  to  know  the  cost  to  the 
community  oi  nor  having  mat  land  for 
other  purposes. 

If  accounting  was  carried  out  in  this 
holistic  wav  there  would  be  little 
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incentive  for  man ufectu ring  industries 
*  us*  polluting  processes.  Edward  dc 
j000  has  a  graphic  solution  for  this 
problem  -  all  factories  must  take  their 
water  intake  from  downstream  of  their 
site,  and  send  their  waste  upstream! 

Yield  is  meaningless  if  it  has  no-one  to 
take  advantage  of  it.  It  is  the  web  of  life 
which  gives  the  product  a  purpose,  and 
it  needs  to  be  able  to  harvest  the  yield  in 
a  productive  way.  It’s  no  good  knitting 
sweaters  if  no-one  wants  them.  It’s  ru? 
good  creating  com,  milk,  butter  or  wine 
tf  they'  sit  in  'mountains'  or  ‘lakes’ 
accumulating  storage  charges,  and 
ultimately  becoming  unusable. 

Yield  also  includes  intangible  needs; 

health,  social  harmony,  a  sense  of 

# 

purpose  and  being  needed,  mental 
stimulation,  and  time  to  play,  to  name 
a  few. 

All  systems  have  yield  without  our 
intervention  Wilderness  us  incredibly 
rich  in  resources,  and  even  apparently 
barren  landscapes,  such  as  the  Arctic 
tundra,  arc  full  of  riches  tor  those  whose 
history  and  observation  makes  them  abic 
to  see  them,  in  this  case  the  indigenous 
people,  hunt  (Eskimos)  or  Sami 
(Lapps) . 

A  better  way  of  measuring  is  to  think 
in  terms  of  energy.  A  good  question  to 
ask  of  anv  given  situation  is:  ^ocs  this 
product  increase  available  energy  or  docs 
it  reduce  it?’ 

It  -is  possible,  for  instance,  to  measure 
the  amount  of  energy  consumed  to 
produce  a  given  quantity  ot  a  specific 
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food,  and  the  amount  of  energy  which 
that  food  makes  available  when 
harvested.  The  unit  usually  used  for  this 
sum  is  the  calorie.  Larger  quantities  can 
be  measured  as  Kilowatt/Hours  (kWh). 
Peter  Seggjer  in  The  Organic  Food  Guide 
estimates  tliat  the  100  per  cent  increase 
in  farm  fond  production  between  1945 
and  1985  in  the  UK  has  been  achieved 
at  the  expense  of  a  1500  per  cent  increase 
in  energy  input.  If  we  audit  the  energy 
side  of  this  business  growth  we’re  talking 
about  a  trade  that  has  got  eight  times  less 
efficient  in  torn'  years!  In  his  book 
Eeokfftstks  Patrick  Howdexi  derives 
figures  for  a  ‘reasonable  human  diet’ 
showing  a  daily  food  consumption 
measured  in  energy  terras  at  2.78  kWh 
or  2.39  x  106  calories). 

If.  for  example,  we  rely  upon  frozen 
vegetables  for  this  diet,  the  production 
efficiency  is  only  21  per  cent,  i.e.  100 
units  of  encigy  input  produce  21  units 
of  food  energy  output.  To  get  2.78  kWh 
of  food  energy  its  production  and  its 
processing,  before  we  cook  it,  has 
already  consumed  13.23  kWh,  or  five 
times  the  energy  it  provides.  The  more 
the  artificial  inputs  to  the  farming 
process  (fossil  foe  Is,  fertiliser  etc.)  and  to 
the  processing  of  the  product  (additives, 
plant  and  machinery,  packaging)  then 
the  worse  this  equation  becomes.  To  be 
kind  to  the  environment  wc  must 
produce  all  our  food  for  the  minimum 
cnclB’  expenditure  possible. 

There  are  strategics  for  achieving 
energy-efficient  food  production,  which 


have  the  desirable  by-products  of  giving 
tastier,  more  nutritious  food  and  a  more 
attractive  landscape. 

Cycles  of  Growth 

...  All  of  us  are  doomed  to  die.  Yet 
ir  is  often  ignored  or  deliberately 
forgotten  that  the  unending  death- 
roll  of  all  creatures,  including 
ourselves,  is  the  essential  complement 
to  the  renewal  of  life. 

James  Lovelock,  1979 

Life  is  a  self-replenishing  cycle  within  a 
web  of  unintelligible  complexity.  Wc 
cannot  hope  to  ‘know1  the  whole  of  this 
process,  but  we  can  learn  from 
observation  at  two  levels  -  the  scientist 
equipped  with  expensive  equipment  and 
technical  know-how,  and  the  lay 
practitioner  with  their  basic  human 
senses,  and  practical  experience.  Both  are 
helpful  in  different  ways. 

The  closest  science  has  come  to 
analysing  the  secret  of  ‘life’  is  the 
discovery  of  deoxyribonucleic  acid,  or 
DNA  for  short.  Living  matter  Is 
composed  of  structures  largely  made 
from  cells.  Each  living  organism 
commences  life  as  a  single  cell  which 
divides  and  increases  until  the  mature 
form  of  the  organism  is  achieved. 
Eventually  rhe  organism  dies.  It  is  also 
usual  for  parts  of  the  organism  to  die 
dun  tig  its  life,  and  be  replaced  by  nev 
cells.  In  dying,  the  nutrients  which 
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seated  the  organism  will  become 
available  to  other  life  forms. 

'flic  direction  and  pattern  of  this 
whole  cycle  of  life  is  dictated  by  the 
PNA  within  each  ceil.  It  is  a  genetic 
blueprint  carried  in  each  part  of  the 
whole  which  tells  it  what  to  do  next. 
The  overall  picture  is  one  of  continual 
variety  and  change.  Cross-fertilisations 
and  mutations  of  genes  ensure 
differentiation,  aided  by  adaptation  to 
different  environmental  conditions,  or 
extinction  because  of  failure  to  adapt. 

Each  species  requires  (in  greater  and 
lesser  degrees  from  none  to  plenty) 
chemical  nutrients,  light,  water,  space 
and  neighbours.  For  example,  fungi  may 
require  an  absence  of  light,  whereas 
herbs  requite  strong  sunlight,  and  lots  of 
it.  You  can’t  have  fish  out  of  water  (for 
long),  nor  will  many  land  plants  survive 
in  saturated  soil,  as  their  roots  will 
become  oxygen  deficient. 

Temperate  climates  offer  natural 
extremes  from  well  below  freezing  to 
boiling  point  (c.g.  in  hot  springs),  from 
100  per  cent  humidity  to  extreme 
desiccation,  from  highly  acid  to  highly 
alkaline.  There  may  also  be  very  salty  or 
windswept  environments,  those  which 
suffer  concentrated  heat  to  those  which 
arc  permanently  shaded.  Then  there  is  a 
middle  range  of  environments  which 
avoid  these  extremes  completely  or 
suffer  them  only  occasionally.  Amongst 
the  croppable  plants  and  animals 
adapted  to  this  middle  range  vve  find 
most  of  our  useful  species.  Some  species 
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thrive  ar  extremes,  making  them  useful 
lor  such  habitats,  but  they  arc  not  in  the 
majority.  Plants  which  are  most 
abundant  in  temperate  climates  prefer, 
and  recognise  as  fertile,  soils  which  have: 

adequate  provision  of  essential 
chemical  elemenrs 
sufficient  water 
a  structure  which  is  open 
enough  to  admit  sufficient  air 
optimum  alkalinity/acidity 
(measured  as  PH) 

In  addition,  all  this  will  be  futile, 
unless  they: 

have  enough  sunlight  and  dark 
for  their  photosynthesis/ 
transpiration  systems  to  function 
are  sufficiently  protected  from 
the  hostile  effects  of  climate 
arc  healthy  enough,  well  adapted 
enough  or  well  protected 
enough  to  resist  predators 

Most  developed  world  farming  methods 
rely  for  their  science  on  the  work  of  the 
German  agrochemical  researcher  Justus 
von  Liebig,  earned  out  in  the  nineteenth 
century.  Liebig  measured  vital  soil 
chemicals.  He  concluded  thar  nitrogen 
(N),  phosphorus  (P)  and  potassium  (K) 
were  the  essential  elements  for  life. 
Present  fertilisers,  bags  of  which  arc 
stacked  by  the  truckload  in  nearly  even, 
farmyard,  still  have  N,P,K  .stamped  on 
the  side,  with  numbers  indicating 
proportions.  Liebig’s  discovery  was  3 
great  boon  tbr  the  chemical  industries. 
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Such  has  been  the  growth  rate  of 
artificial  fertiliser  application  that  20  per 
cent  of  the  world's  human  harnessed 
energy  supply  will  be  needed  ro  produce 
chemical  nitrogen  by  the  year  2000  AD. 
Now  it  is  becoming  widely  understood 
that  the  complex  processes  of  soil  life  are 
not  simply  duplicated  by  the  addition  of 
these  chemicals. 

Firstly,  applying  N,P,K  alone  ignores 
the  value  of  trace  elements  in  the  soil. 
Trace  elements  control  many  of  the 
metabolic  functions  of  plant  growth, 
either  directly,  or  as  catalysts  (catalysts 
.ire  things  which  encourage  a  reaction). 
Animals  (including  humans)  who  eat 
food  which  is  deficient  in  trace  elements 
will  become  malnourished.  The  result  is 
ill  health,  or  even  death,  in  extreme 
cases.  These  ill -effects  can  occur  even 
when  the  diet  is  plentiful,  if  sufficiently 
poor  in  nutritional  value. 

Secondly,  whilst  recognising  the 
importance  of  these  major  elements  (N, 
F,  K),  these  fertilisers  arc  applied  in 
quantities  which  arc  toxic  to  microbial 


life  in  the  soil  l  hese  life  forms  arc  die 
nanir.il  tuuliwrs  ufihe  m »iL  and  they  die 

in  the  sudden  onslaught  of  chemicals 
which  in  moderate  proportions  feed 
them.  The  old  adage  is:  ‘anything  is 
poisonous,  it’s  just  a  matter  of  quantity 
Thirdly,  these  chemical  fertilisers  arc 
highly  soluble.  This  ensures  that  the 
applied  matter  will  rapidly  become 
available  to  feed  the  crop,  and  that  the 
grower  will  reap  a  quick  return  on 
investment.  It  also  means  that  a  great 
quantity  of  the  ‘fertiliser’  will  not  be 
intercepted  by  the  crop  at  all,  but  will 
end  up  in  water  supplies  and  finally  in 
the  sea.  Excess  nitrogen  compounds  in 
drinking  water  are  known  to  be  capable 
of  causing  cancer,  by  forming 
nit  rasa  mines  upon  ingestion.  Whilst 
low  levels  of  nitrate  arc  beneficial,  high 
levels  can  be  lethal  to  young  animals, 
including  children.  This  water  has 
probably  taken,  on  average,  twenty  years 
to  filter  through  the  water  table,  and  the 
application  of  chemical  fertiliser  has 
dramatically  increased  in  the  last  twenty 


vcaiS,  Wc  are  being  poisoned  by  our 
(arming  practices,  and  it  will  get  worse 

Soil  Development 

Techniques 

Our  first  goal  is  to  make  deep,  rich, 
enduring  topsoil.  Topsoil  is  the  upper 
layer  of ‘earth’,  the  living  depth  of  which 
rarely  exceeds  2m.  Below  this  we  find 
subsoil,  and  below  that,  maybe  gravel 
rcstiru;  on  bedrock.  Topsoil  differs  from 
the  lower  levels  in  having  abundant  life 
in  the  form  of  worms,  burrowing 
creatures,  bacteria  etc.  and  high  humic 
content.  Humus  is  decayed  organic 
mattcr. 

The  nature  of  the  soil  may  be  affected 
by  its  type,  i.c.  clay,  silt,  sand  or  any 
admixture  thereof  {see  Chapter  6: 
Landscape).  Good  topsoil  has  an  open 
structure  trapping  air.  The  layers  should 
change  imperceptibly  through  the  soil. 
Add  soils  and  compacted  or  heavily 
tilled  soils  can  form  ‘pans’  -  hard 
layered  surfaces  between  different  strata 
forming  barriers  to  nutrient  and  root 
penetration.  Ideally,  water  travels 
through  these  materials  both  upwards 
and  downwards.  When  the  topsoil  is 
saturated  with  water  (usually  from 
October  to  April  in  die  northern 
hemisphere)  n  is  travelling  downwards 
from  rain  infiltration  In  the  drying 
months  of  May  to  September  the 
atmosphere  is  drawing  it  up  from  the 
water  table. 
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If  you  re  worried  about  your  soil,  get 
a  professional  soil  analysis  done.  The 
essential  message  here  is  that  the  middle 
path  is  the  safe  one.  Mid-range  soils 
(neither  too  acid  nor  too  alkaline)  are 
healthy  if  they  have  enough  hu  mus  and 
arc  fee  from  poisonous  residues.  They 
will  support  the  grea  test  natural  soil  flora 
and  fauna,  and  the  most  productive 
crops.  Follow  the  strategies  for  soil 
building  and  you  will  have  soils  like  this. 

it  your  soils  are  not  ideal  then  there  are 
plants  adapted  to  do  well  on  most  soils. 
On  polluted  soils  micro-organisms 
associated  with  algae,  and  reed  and  rush 
roots  can  even  break  down 
hydrocarbons  such  as  petrol  and  diesel 
wastes,  as  well  as  trapping  heavy  metals. 
They  just  need  the  nght  placement  in 
your  system. 

Trees  are  excellent  at  sending  down 
roots  deep  into  the  soil,  absorbing  vital 
elements  and  spreading  them  as  a  mulch 
through  leaf  fall.  Lealmould  is  initially 
acid,  but  humic  acids  quickly  break 
down,  and  are  balanced  by  the  high  lime 
content  of  dead  leaves.  Therefore  they 
are  great  helpers  in  the  work  of  soil 
creation,  ’i  he  growing  tips  of  roots  break 
up  soil  compaction.  As  with  many  living 
things  there  is  die- back  during  die  life  of 
the  organism  as  well  as  at  its  ultimate 
demise.  This  means  that  decaying  roots 
leave  nutrients  behind  (and  well-dug 
channels)  for  new  roots  to  follow  on. 
Some  herbs  (c.g.  horseradish,  comfit 
root  as  deeply  as  trees.  Green  manure 
&om  crops  tike  these  can  be  cat  and 
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composted,  or  retted  (i.e.  wet  rotted)  to 
make  liquid  manures.  A  simple  method 
is  to  cut  the  leaves  and  add  them  to  water 
butts  fed  from  roof-caught  rain  water.  A 
comfrey  liquid  manure  like  this  is  the 
ideal  feed  for  potatoes,  beans  and 
tomatoes. 

We  have  looked  at  how  no- till age 
systems  aid  fertility'.  On  poor  soil  a 
regime  of  digging  combined  with  soil 
improvement  may  work  over  a  limited 
period,  looking  to  create  favourable 
conditions  for  abandoning  digging  in 
the  near  future.  This  can  be  particular! y 
helpful  in  creating  soil  structure  in  heavy 
clays  by  incorporating  old  building 
rubble,  plaster  etc.  and  in  making  a 
humic  content  in  very  sandy  soib 
Applying  seaweed  and  other  useful 
concentrated  nutrients  will  improve 
impoverished  soil. 

People  call  the  soil  mineral  matter, 
but  some  one  hundred  million 
bacteria,  yeasts,  moulds,  diatoms, 
and  other  microbes  live  in  just  one 
gram  of  ordinary  topsoil  Far  from 
being  dead  and  inanimate,  the  soil  is 
reeming  with  life.  These  micro¬ 
organisms  do  not  exist  without 
reason.  Each  lives  for  a  purpose, 
struggling,  cooperating,  and  carrying 
on  the  cycles  of  nature. 

Masanohu  Fukuoka 

By  learning  good  techniques  for 
mulching,  by  leaving  roots  of  previous 


crops  intact  in  the  soil,  you  will  create, 
not  natural  conditions  (that  would  he 
meadow  or  forest),  but  soils  for  growing 
which  have  natural  health. 

Trace  dements  can  be  added  in  natural 
ways,  by  spreading  crushed  rock, 
calcified  seaweed,  and  seaweed  itself.  If 
there  is  no  available  fire  harvest  of  these 
additives,  they  arc  also  available  in 
prepared  limn  hum  specialist  supply 

and  well-informed  nurseries  and  seed 
merchants.  You  do  not  need  to  add 
elements  which  your  soil  already  has  in 
plentiful  supply. 

All  these  methods  provide  long-term 
slow  release  of  valuable  nutrients  into 
the  soil,  whilst  also  aiding  structure 
formation.  They'  need  only  be  scattered 
on  the  surface  for  worms  to  distribute. 
The  work  of  Dr  Julius  Henscl  (published 
in  1894  as  Bread  firm  Smna )  indicated 
that  extremely  healthy  and  productive 
plants  were  produced  when  trace 
minerals  were  made  available  to  the  soil 
from  crushed  rock.  In  recent  years  the 
idea  has  gained  prominence  from  the 
work  of  John  Hamaker  (The  Survival  of 
Civilisation)  who  describes  Tcmmerai- 
isation’  as  the  only  way  to  fend  off  a 
threatening  ice  age.  The  availability  of 
calcium  to  the  soil  is  also  important  in 
counteracting  the  effects  of  acid  rain, 
and  therefore  local  sources  of  crushed 
dolomite,  gypsum  and  basalt  are  worth 
finding.  The  ideal  application  is  glacial 
alluvium,  which  is  present  in  the  silt  in 
some  river  valleys  if  you  don’t  happen  to 
live  next  to  a  melting  glacier. 
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Specific  Soil 
Improvements 


/  Nitrogen 

How  do  you  supply  nitrogen  in  an 
organic  system?  The  simple  answer  is 
dun  you  feed  the  soil,  rather  than  the 
plant,  by  building  and  then  maintain  a 
high  organic  content.  Apply  manure, 
and  compost  (die  latter  usually  only  at 
garden  scale).  Adding  green  matter  to 
the  soil  will  help.  So,  for  instance,  when 
old  pasture  is  ploughed  in  to  make  way 
for  arable  crops,  there  is  the  nitrogen 
yield  of  the  decaying  meadow  in  the  soil. 
At  first  green  manure  causes  the  soil  to 
lose  nitrogen.  As  the  microbial  and 
worm  life  dies  and  decays  in  turn,  the 
nitrogen  becomes  available  to  the  next 
crop. 

Using  green  manure  can  be  a  strategy 
on  its  own,  but  nature  has  provided  us 
with  some  special  helpers  in  the  effort  to 
refertilise  our  soils  -  plants  which  have 
the  ability  to  concentrate  nitrogen. 
Hi  ere  arc  three  types  of  plants  which  arc 
important  here;  firstly  legumes  (the  pea 
family),  secondly  die  alders  (a  small 
family  of  temperate  climate  trees)  and 
thirdly  ‘dynamic  accumulators’  (plants 
which  have  the  ability  ro  store  unusually 
high  concentrations  of  certain  elements 
in  their  green  matter). 

I  he  family  LajttwitMsat  is  a  large 
collection  of  herbaceous  plants,  shrubs 
and  trees  which  have  in  common  seed 
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cases  of  a  pea  shape,  and  the  ability  to 
trap  nitrogen  from  the  air.  They  do  this 
by  forming  special  nodules  on  their  roots 
composed  of  nitrogen-fixing  bacteria, 
egume  seeds  take  up  70  per  cent  of  the 
plant’s  nitrogen.  So  if  you  grow  beans, 
pick  the  pods,  and  then  put  back  the 

ra'i3mmr  green  matter,  some  nitrogen 
will  be  gained.  The  increase  is  much 
higher  if  the  whole  crop  is  mulched  back 
onto  the  field.  Contrast  this  with,  for 
instance,  wheat  seed,  which  is  mostly 
starch  with  very  little  nitrogen. 

You  can,  however,  fool  legumes  into 
shedding  their  root  nodules  before 
seeding.  They  do  this  in  reaction  to 
stress.  So,  cut  the  tops  oft  the  legumes, 
graze  them  with  stock,  subject  them  to 
shade  or  drought  and  they’ll 
immediately  release  nodules  into  the  soil 

m 

where  they  will  decay,  leaving  nitrogen- 
rich  compounds.  Minimum  tillage 
systems  require  crop  wastes  to  he 
returned  to  die  soil. 

Legumes  will  only  fix  nitrogen  if  the 
correct  rhizobia  (special  bacteria)  are 
present  in  die  soil.  Many  areas  will  have 
high  rhizobial  level.  WUd  legumes  will 
likely  indicate  their  presence.  You  can. 
however,  ‘inoculate  the  soil  \vuh  sprays 
containing  generic  (unspccraliscd) 
rhizobia,  or  buy  inoculated  seed.  It  is 
particularly  important  widi  clover  ro 
have  the  correct  rhizobium.  so  if 
planting  foreign  dover  seed  you  will 
need  the  foreign  rhizobia  to  be  added 
The  alder  family  has  a  similar  ability  to 
fix  nitrogen  from  the  air  by  producing 
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root  nodules  in  conjunction  with  the 
fungus  Ascomyan’  fmnkia.  To  nuke  this 
nitrogen  available  it  is  possible  to  grow 
the  alders  with  other  plants,  Alders  like 
wet  ground,  but  will  stand  other 
conditions.  !  here  may  be  small  benefit 
from  this  form  of  cropping  Better  c  freer 
will  be  had  from  cutting  and  mulching 
the  leaf  matter,  which  will  bring  extra 
nitrogen  to  the  soil.  AJdcrs  and  some 
legumes  can  be  fed  as  leaf  hay  to  stock, 
giving  them  direct  high  protein  feeds. 
The  milk  vetches  are  so  called  because  of 
their  ability  to  increase  milk  yields  in 
stock,  notably  goats. 

* Dynamic  accumulator’  is  the  title 
given  to  plants  which  can  gather 
relatively  high  chemical  concentrations 
ro  i  hcmsclves.  The  queen  of  the  pack  is 
comfrey,  which  is  notable  for  its  rich 
assembly  of  vital  minerals.  Such  plants 
have  a  special  ability  ro  collect  and  store 
these  substances.  The  presence  of 
hypcraccuirmlating  plants  has  been 
successfully  used  to  prospect  for  copper, 
selenium  and  nickel.  To  release  nutrients 
from  these  plants,  cut  the  green  leaves 
and  lay  them  on  the  ground  as  a  mulch, 
or  let  the  dead  leaves  lie  when  they  fell 
in  autumn, 

2  Potassium 

This  mineral  is  available  from  wood  ash, 
leaf  material  and  hi  memeal.  Spread  ir  on 
the  surface  or  in  compost  heaps, 
avoiding  too  much  wet  ash  which  will 
retard  decom  position  of  com  post.  Ash  is 


besr  stored  in  a  watertight  bin  over  the 
winter  and  applied  after  the  start  of  the 
growing  season  to  avoid  premature 
leaching  away  of  the  good  stuff  in  winter 
rains. 

The  following  accumulate  potassium: 
bracken,  carrot  leaves,  chamomile, 
duckweed,  chicory,  coltsfoot,  comffev, 
dandelion,  docks,  fennel,  mints, 
mullein,  nettles,  oak  bark,  plantains, 
sowthistle,  tansy,  creeping  thistle, 
vetches,  watercress  and  yarrow.  Chicory, 
duckweed,  comffev,  dandelion,  and 
yarrow  would  make  an  animal  fodder 
bed  which  was  prolific  in  damaged  soils. 
Docks  and  vetches  would  be  good 
rchabilicators  against  compaction  and 
nitrogen  deficiency.  Beware  the 
difficulty  of  getting  rid  of  docks, 
dandelions  and  comffey  once  planted. 

3  Phosphorus 

Bones,  and  guano  (bird  manure  i  are  the 
best  sour  ces.  Fish  bones  are  particularly 
rich  in  phosphorus.  Superphosphate  Is 
rock  phosphorus  combined  with  lime 
(to  make  the  phosphorus  available)  and 
if  you  have  local  rock  which  bean, 
phosphates,  crushed  rock  could  be  a 
source  for  vou.  Bracken  (which  can  be 
applied  as  ash),  buckwheat,  caraway, 
chamomile,  duckweed,  c lovers,  dande¬ 
lion,  docks,  girlie,  lupin,  marigold, 
meadowsweet,  mustards,  purslane, 
savoury,  sorrel,  vetches,  watercress  and 
arrow  arc  all  good  accumulators  of 

phosphorus. 
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These  arc  ideal  opportunities  for 
multiple  function  design.  Many  of  these 
coincide  with  nitrogen  fixers  and 
accumulators,  and  many  are  edible  salad 

plants.  The  sowing  of  an  edible  lawn  (see 
Chapter  10:  Wilderness)  on  previously 

cultivated  land  needing  phosphorus  will 
give  soil  conditioning  and  a  food  crop 
simultaneously.  The  lawn  could  be 
mown  and  the  cuttings  left  to  lie  as  a 
mulch  in  die  growing  season. 

4  Calcium 

Calcium  is  generally  applied  to  sweeten 
soil  which  is  becoming  acid.  It  is  good 
at  deferring  dub  mot,  where  it  is 
generally  applied  as  lime.  Calcified 
seaweed  brings  lime  with  a  good  supply 
of  trace  elements.  Crushed  rocks  are 
already  mentioned  above.  Note  that 
some  olants  are  lime -hating  so  do  not 
apply  it  indiscriminately;  this  is  a  bad 
idea  in  any  case  as  it  upsets  the 
availability  of  other  elements  to  plants. 

5  Magnesium 

This  is  best  applied  as  ground  Dolomite, 
where  calcium  is  present  to  balance  the 
magnesium  and  make  it  available, 

(}  Sulphur 

Sulphur  is  used  principally  to  adjust  soils 
towards  greater  acidity.  This  tends  to  be 
more  of  a  problem  in  arid  regions.  It  is 
present  in  coal  soot  and  volcanic  ash. 


7  7 race  elements 

Use  seaweed  or  seaweed  products  as 
detailed  above. 


Compost 

Mulching  is  an  effective  wav  of 
composting  at  the  point  of  usage,  but 
compost  heaps  can  be  a  good  way  of 
converting  material  which  is  not  easily 
mulched,  such  as  kitchen  waste  and  turf. 
A  compost  heap  is,  in  effect,  a  slow'  fire. 
The  whole  object  is  to  achieve  a  chemical 
balance  and  good  moisture  content  so 
that  the  completed  heap  will  rise  in 
temperature,  converting  the  contents  to 
rich  humus  and  killing  annual  weed 
seeds  in  one  tell  swoop.  The  great 
authority  on  compost  heaps  was 
Lawrence  Eli  1  Is,  and  any  gardener  should 
possess  a  copy  of  Organic  Gantemry. 

Layer  compost  material  so  that  the  air 
can  get  through  the  heap,  and  see  there 
is  a  reasonable  mixture  of  nitrogen -rich 
material  as  well  as  woody  or  stemmy 
matter.  Once  given  a  good  soaking  the 
heap  should  be  covered  to  trap  moisture 
and  heat.  In  summer  the  heap  will  be 
‘cooked1  m  a  couple  of  months.  In 
winter  six  months  may  be  needed.  A 
compost  heap  which  has  worked  well 
will  have  traces  of  grey-white  ash  where 
die  heat  has  reduced  vegetable  matter. 
Any  matter  not  sufficiently  composted 
can  be  put  in  rhe  next  heap. 

There  ate  compost  tumblers  made 
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from  ro lacing  bands  which  arc  a  great 
idea  for  the  small  city  gan  -n,  where 
space  is  limited,  and  make  it  possible  to 
sit  in  your  garden  without  fruit  flics 
everywhere. 

Manure 

Different  animal  and  bird  manures 
contain  different  balances  and  strengths 
of  various  essential  elements.  I  believe 
the  importance  of  manure  is  more  in  its 
ability  to  foster  earthworms,  and  I  apply 
manure  to  fired  soil  life,  which  in  turn 
will  feed  die  soil.  Manure  should  be  well 
rotted  before  being  applied  ro  the  soil, 
in  which  case  it  will  normally  contain 
many  worms  and  worm  egg  cases,  as  well 
as  ideal  feed  stuff  for  the  existing 
population. 

Some  contend  that  manure  is  too 
concentrated  an  intervention  for  narural 
ecosystems,  and  prefer  to  use  vegetative 
marrer  directly  or  mix  their  manure  into 
compost  heaps  Perhaps  the  real  role  of 
interventions  like  these  is  in  building  a 
living  soil,  which,  when  it  reaches  a 
certain  level  of  structure,  nutrient 
content  and  species  population,  will 
become  self-maintaining,  requiring  no 
further  additions.  For  farmers  (have  you 
ever  tried  ro  compost  for  150  acres?) 
manure  is  the  sensible  application,  even 
more  sensible  if  rite  animals  deposit  it 
whilst  ranging.  The  Rothamstead  wheat 
trials,  run  in  the  UK  since  the  1840s. 
show  that  manure  Is  a  maiginally  more 


_ _ 

effective  fertiliser  in  conventional  yield 
terms  than  the  artificial  fertilisers  in  the 
companion  plot. 

It  used  to  be  a  requirement  char  straw, 
hay  and  manure  stay  on  the  farm  of 
origin .  This  ensured  that  all  farms  had 
good  supplies  of  natural  fertility,  and 
encouraged  the  beneficial  effects  of 
mixed  farming  (i.c.  arable  and  stock). 

Worm  Culture 

Many  companies  have  sprung  up  in  the 
last  few  years  providing  starter  packs  for 
'worm  composting’,  on  both  farm  and 
garden  scales,  The  worms  create 
compost  from  heaps  of  organic  matter, 
including  kitchen  scraps,  crop  residues, 
manure,  green  manure  and  any  other 
items  as  bizarre  as  you  arc  prepared  to  be 
adventurous.  Research  at  the  Open 
University  has  shown  that  paper  and 
brewer’s  yeast  gives  wonderful  results  at 
steady  warm  temperatures  If  you  fed 
th  is  kind  of  diet  is  a  bit  like  using  dope 
to  win  the  Olympics  then  there’s  still 
hair  from  your  local  barber’s  shop, 
chipped  bark  and  other  stemmy  material 
and  all  the  old  waste  organics  from  the 
fruit  and  veg.  shop  on  the  comer;  down 
to  human  excrement! 

Each  material  is  applied  to  the  top  of 
the  worm  nursery  contents,  allowing  the 
worms  to  live  naturally  by  feeding  at  the 
surface.  In  rime  all  will  be  reduced  to 
thick  brmvn  crumbly  humus.  When 
applied  to  the  soil,  a  rich  teed  is  being 
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Jean  Pain  invented  a  technique  tor 
chipping  and  fermenting  green 
woody  materia!  for  heat 
production  from  which  the  end 
product  is  rich  fibrous  soil  fodder, 
ideal  for  mulching.  You  need 
adequate  supplies  of  trcc/shrub 

material  and  space  to  construct  the 
heap.  Mechanical  chipping  equip¬ 
ment  is  essential.  The  chipped 
materia!  is  soaked  and  piled  in 
heaps  which  release  heat  slowly  for 
|png  periods,  sufficient  to  heat 
greenhouses,  or  even  produce  hot 
water  for  domestic  purposes. 
Working  mostly  in  arid  areas  of 
France,  he  developed  a  system 
which  has  great  potential  through¬ 
out  the  temperate  world.  (See  the 
booklist.) 


added  with  lots  of  free  new  soil  diseers. 

c no 

Sufficient  ot  the  previous  batch  is  kept  to 
inoculate  the  next  with  worms.  There  is 
no  wastage  in  this  technique. 

Extending  Fertility 

The  pattern  of  fertility  can  be  applied  to 
any  enterprise:  the  future  sales  of  a 
business,  the  success  of  a  club,  the 
energy  efficiency  of  a  building,  are  all 
maximised,  not  by  attention  to  the  end 
result,  but  by  ensuring  that  the  structure 
from  which  that  springs  is  developed  in 
a  scli-regene  rating  way. 

If  this  book  inspires  you  to  create  your 
own  Pcnmaculture,  or  helps  you  add 
dimensions  to  the  one  you  already 
enjoy,  there  will  be  nothing  more 
important  for  you  to  do  rhan  increase 
the  fertility  of  your  community.  The  soil 
is  a  good  place  to  start. 


18  WATER 


Since  living  processes  depend  on  water,  a  good  understanding  of  its  action 
in  the  landscape  is  a  requirement  for  any  healthy  land  use. 


Where's  Ail  the  Water?. 

How  inappropriate  to  call  this  planet 
Earth,  when  it  is  dearly  Ocean. 

Arthur  C  Clarke 

Water  is  the  most  important  resource  in 
the  management  of  the  human  environ¬ 
ment.  Yet  in  Britain  we  have  regarded 
water  as  something  of  a  nuisance 
throughout  recent  history.  We  are 
notoriously  damning  of  our  ‘wet* 
climate,  and  our  major  attention  to  this 
life-giving  substance  seems  to  have  been 
how  to  get  rid  of  it.  World  industrial  and 
domestic  per  capita  consumption  is 


probably  the  highest  it  has  ever  been.  We 
cannot  sustain  this  profligate  attitude. 

The  fragility  of  the  world’s  water  cyde 
is  shown  in  the  figures  above. 

The  oceans  of  the  world  hold  about 
3.5  per  cent  of  salts  in  solution,  and  so 
ate  largely  unusable.  Water  with  under! 
per  cent  salts  in  solution  is  classified  as 
brackish.  It  can  be  used  for  irrigation  if 
diluted  with  less  salty  water,  but  in  rime 
the  salts  build  up  and  min  the  soil. 
Three-quarters  of  tire  world’s  fresh  water 
supply  sits  frozen  in  Green Und  and 
Antarctica.  Fresh  water  in  lakes,  rivers 
and  known  underground  reserves,  in 
other  words  the  water  available  for 
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human  consumption,  amounts  to  about 
0.05  per  cent  of  all  the  water  on  Earth. 
This  tiny  proportion  is  actually 
quandfied  at  500,000  cubic  kilometres, 
nr  125  million  litres  for  every  one  us. 
However,  most  of  this  needs  cleansing 
before  it  is  drinkable.  Also,  it  is  not 
evenly  spread  out  where  the  people  are 
concentrated. 

The  atmosphere  is  surprisingly  dry.  1: 
ah  the  water  in  the  air  fell  as  ram  evenly 
over  the  planet’s  surface,  it  would  only 
amount  to  15mm  of  rainfall.  The  water 
stored  in  the  planet’s  biomass  is  a  tiny 
proportion  of  the  whole,  but  is  the  vital 
medium  which  makes  life  on  Earth 
possible  in  its  present  forms. 

What  Water  Does 

In  the  USA  present  average  usage  of 
water  is  around  400  litres  per  person  per 
day,  and  80  per  cent  of  that  is  used  for 
waste  disposal.  In  other  words,  massive 
effort  is  used  to  cleanse  fresh  water,  only 
to  rcpolhitc  four-fifths  of  it.  Present 
trends  show  usage  of  as  much  as  600 
litres  per  person  per  day  by  2000  AX). 
Population  is  growing,  usage  per  head  U 
increasing,  and  industrial  and  domestic 
waste  needing  disposal  is  increasing. 
Major  dtics  arc  finding  it  hard  to  match 
supply  to  demand.  Los  Angeles  draws 
water  from  up  ro  three  hundred 
kilometres  away.  Over-harvesting  of 
underground  water  leads  to  aquifer 
collapse  and  the  salting  of  water  tables. 
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preventing  further  usage.  In  dry  summer 
weather,  parually-treated  sewage  effluent 
forms  25  per  cent  of  the  water  in 
the  Thames  f England),  or  a  dilution 

of  only  3:1, 

Half  of  water  usage  in  the  developed 
world  is  for  industnal  processes. 
Between  a  third  and  two-fifths  is  for 
agricultural  purposes,  and  only  a  tenth, 
or  a  little  over,  is  used  in  municipal  and 
domestic  situations.  Irrigation  has  been 
shown  to  increase  crop  yields  in  half  the 
growing  seasons  tested  in  most  of 
England,  in  the  drier  localities  the  figure 
is  nearer  nine  out  of  ten  So  agricultural 
usage  can  be  justified  by  increased  crop 
weights,  vet  water  supplies  arc  already 
severely  stretched. 

In  living  organisms  water  assumes 
differing  vital  forms.  Its  main  function  in 
large  multi-cellular  organisms  (like  us)  is 
to  transport  nutrients  and  waste 
products  around.  Many  organic 
processes  have  to  take  place  in  a  watery 
environment  Evaporation  of  water 
from  surface  cells  is  a  mechanism  where- 
bv  living  forms  can  cool  themselves. 
Many  organisms  have  intricate  systems 
for  conserving  their  moisture  content. 


All  the  rivers  run  into  the  sea.  yet  the 
sea  is  never  full:  unto  the  pla<-e  from 
whence  the  rivers  come  thithei  ’.lies 

return  again. 

The  Bible:  Ecclesiastes  17 
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36  The  hydrological  cycle 


The  ceaseless  flow  of  water  around  the 
globe  is  known  as  the  hydrological  cycle 
Evaporation  occurs  when  water 
vaporises  from  the  sea  and  the  land. 
Precipitation  is  the  main  way  in  which 
this  water  returns  from  the  atmosphere 
to  the  Earth’s  surface.  Rainfall  on  large 
landmasscs  is  90  per  cent  derived  from 
the  sea.  Technically  speaking*  we  should 
also  consider  sublimation.  This  is  where 
ice  turns  straight  to  water  vapour, 
without  passing  through  a  liquid  stage. 
We  sec  this  when  sunlight  ‘burns  off  a 
frost'.  Another  source  of  atmospheric 
water  is  transpiration.  This  is  the  process 
bv  which  plants  release  water  vapour 
from  rheir  leaf  pores. 

Water  condenses  from  vapour  to 
liquid,  usually  as  dew.  Frnsr  is  solid 
deposition.  Precipitation  (tain,  snow, 
hail)  is  how  the  majority  of  atmospheric 
water  returns  to  the  land  and  sea.  About 


a  third  more  water  is  precipitated  on  land 
than  evaporates  or  is  transpired  from  it. 
The  difference  is  the  amount  of  watci 
which  runs  back  from  the  Land  to  the  sea 
through  rivers  and  glaciers,  and  that 
which  travels  through  infiltration  into 
the  soil  and  then  flows  back  out  to  sea 
underground.  The  cycle  is  relatively 
constant. 

At  each  stage  of  evaporation  and 
condensation,  the  water  leaves  behind 
impurities,  so  evaporated  sea  water  is 
fresh  water.  I  he  salts  are  left  behind  in 
the  sea. 

Capturing  Lt 

Water  enrers  a  managed  system  in  a 
number  of  ways.  Precipitation,  condens¬ 
ation  and  deposition  are  affected  by  the 
weather,  the  nature  of  ground  surface, 
and  microclimates  Thus  extensive  ever- 
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green  forests  offer  vastly  more  surface 
area  for  condensing  maritime  fogs  than 
bare  hillsides.  Corrugated  iron  roofs  art- 
ideal  surfaces  for  making  condensation 

collection  points  because  of  their  large 
surface  area  and  rapid  cooling  properties. 

There  are  also  ground  flows  on  the 
surface  (streams  and  rivers;  and  under¬ 
ground,  such  as  the  streams  W'hich  eat 
away  below  chalk  landscapes.  Ground - 
water  is  also  moving  through  saturated 
bedrock  or  cracks  in  the  subsurface 
below  our  fcet. 

Soil  holds  moving  water  and  growing 
plants  and  trees  store  it.  Plants  and  trees 
extract  and  pump  water  from  the  soil 
and  rock  below,  converting  it  into  plant 
cell  matter,  and  transpiring  it  into  the 
atmosphere.  Plants  also  intercept  rain¬ 
fall,  and  trees  absorb  significant  amounts 
of  rhroughflow  before  it  reaches  the 
ground. 

These  sources  can  all  be  tapped,  and 
we  can  construct  reservoirs  of  our  own. 
Dams,  roofs  and  roadways  have  already 
been  considered  as  collectors,  We  can 
also  manage  the  existing  landscape  in 
ways  which  will  encourage  the  water  to 
infiltrate.  Planting  more  trees  reduces 
nan-tiff,  and  intercepts  more  of  the 
available  atmospheric  water  vapour. 
Building  deep  soils  with  high  humic 
content  creates  ground  reservoirs. 


Using  It 

We  need  to  use  the  water  we  have  as 
effectively  as  we  can  while  it  remains 
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within  our  managed  environment  This 
means  being  aware  of  water  quality  at 
each  stagp  as  it  passes  through 
Appropriate  water  usage  means  taking 
water  of  only  sufficient  quality’  to  meet 
the  present  need.  Why  flush  the  toilet 
yffth  up  water  when  used  washing  water 
is  quite  good  enough?  Why  use  four 
gallons  of  water  to  flush  away  half  a  pint 
of  pee  in  the  first  place? 

And  w  hy  throw  water  away  because  we 
have  used  it  once?  Why  not  construct 
biological  systems  of  management  which 
cleanse  effluent  water,  and  return  it 

higher  up  the  system  for  another  trip 

round  the  cycle? 


Recycling  It 

In  nature  water  runs  through  nicks,  uses 
the  web  of  life  in  rhe  soil,  has  specific  J 
creatures  w'hich  cleanse  water,  uses 
evaporation,  and  has  wetlands  to  help. 
In  each  of  these  processes  particles  are 
filtered  from  the  water  and  chemical 
changes  take  place  which  return  the 
water  to  a  clean  usable  form.  As  anyone 
who  has  drunk  di soiled  water  will  know, 
pure  water  is  unpalatable.  Water  that  is 
good  for  human  usage  has  a  balanced 
mineral  content 

We  can  orate  processes  which  mimic 
these  natural  cleansing  actions.  Rain¬ 
water  collected  from  roofs  is  stored  in 
water  butts.  A  little  crushed  limestone  in 
the  bottom  counteracts  the  natural 
acidity  of  rainwater,  and  helps  keep  the 
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water  pure.  Outflow  through  gravel  beds 
or  Alters  made  of  charcoal  is  a  natural 
way  of  precipitating  particulate 
impurities,  and  adding  a  little  mineral 


appalled  at  the  rubbish  which  collects  in 
the  bottom.  Plumbers  will  confirm  that 
this  material  can  be  actually  corrosive  - 
definitely  not  water  for  drinking!  "Clean* 
water  is  a  relative  concept. 


content.  Evaporation  can  be  used  with 
solar  stills  -  sun  powered  water  cleans¬ 
ing.  The  mosr  promising  process  is  the 
wetland  approach,  covered  below. 

Sanitation 

Water  cleanses  out  domestic  and 
industrial  waste  very  effectively.  Water  is 
plentiful,  easy  to  transport  and,  in 
diluting  waste  products,  it  makes  it 
much  easier  GO  dispose  of  them.  What  is 

not  so  desirable  is  the  wav  in  which  we 

* 

use  water  to  carry  out  the  cleansing 
function,  and  then  happily  watch  it  all 
glub  down  the  drain  as  if  the  problem 
ended  there. 

Often  the  ‘flushing'  syndrome  has 
simply  been  used  to  transport  the 
problem  elsewhere.  Then:  arc  few  major 
rivers  in  Europe  where  a  sensible  person 
would  dare  swim  these  days.  These  water 
courses  are  foul  with  effluent  from  the 
drains  of  homes  and  factories.  Clean 
water  is  made,  it  doesn't  just  come  out 
of  the  tap. 

We  need  water  for  washing  which  is 
sufficiently  clean,  but  needn’t  be  the 
same  standard  as  water  for  drinking. 
Homes  which  have  cold  water  ranks 
accumulate  very  undesirable  pollution. 
Anyone  who  has  eva  investigated  a 
water  tank  in  a  'oft  will  have  been 


To  reduce  domestic  water  consump¬ 
tion,  use  showers  in  preference  to  baths, 
compost  rather  than  flush  toilets,  and 
wash  less  often  or  using  less  water. 

lb  keep  water  in  mains  supplies  at 
desirable  quality,  most  water  authorities 
now  add  various  chemicals.  Acidity  and 
alkalinity  arc  controlled  by  adding 
substances  like  sulphuric  acid.  Chlorine 
is  used  as  a  disinfectant,  because  it  is 
soluble,  and  does  not  change  its 
composition  in  the  pipes.  It  is  also  a 
poison.  Yet  it  is  effective  in  combating 
bacterial  grow  ths.  Where  do  you  draw 
the  line  as  to  what  is  sanitary'  and  what 
isn’t?  flic  more  we  take  responsibility  for 
our  own  supplies  and  effluent,  the 
better. 


Water  in  a  system  runs  downhill, 
however  conservative  of  usage  we  arc. 
Pumping  it  back  uphill  is  another  part  oi 
recycling.  Wc  looked  at  ram  pumps  in 
Chapter  12  (energy)  -  pumps  which  use 
the  force  of  flowing  water  to  raise  a 
proportion  of  the  flow.  There  are  also 
wind-driven  water  pumps.  Draught 
animals  have  been  used  to  power  pumps 

over  manv  centuries.  There  arc  also 

# 

various  hand  pumps  available. 
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)  Settling  tank 

Z  Reed  bed  I  (Phragmites  spp.) 

3  Peed  bed  2  (Phragmfies,  Ms  spp, 
Scnoenopiectus) 

4  Settling  junction 

5  Reed  beds  3  (Ms,  Acorns.  Carex, 
Sparganium) 

6  fish  tank  ( Typha  sppi 

7  Sludge  holding  tank 

S  Sludge  reed  bed  I  (Phrogmites) 

9  Sludge  bed  (Ms.  Typha) 


Reed  Beds 

The  plants  which  do  well  in  wetland 
environments  (willows*  alders,  reeds, 
irises  and  rushes,  for  example)  al!  have 
root  systems  which  can  survive  in 
anaerobic  on  dir  ions  -  situations  where 
the)'  are  starved  of  ox v geo.  They  do  so 
hv  assodat  ion  with  bacteria  and 
microbes  which  like  those  conditions. 
Wc  have  similar  creatures  working  away 
>n  our  guts  helping  us  digest  food. 

These  microbes  have  the  capacity'  to 
digest  and  break  down  substances  which 
oxygen-loving  lifcforms  find  toxic, 
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However,  given  a  plentiful  diet  of  nch 
available  food  they  wUl  pass  the  toxins 
y.  fhe  secret  in  removing  such  waste 
rough  natural  systems  is  to  make  sure 
that  the  root  structures  have  to  ‘eat’  the 
toxins,  because  there  are  no  alternatives. 
This  means  careful  separation  of  effluent 
into  levels  of  toxicity.  If  we  dump  heavy 
metals  into  the  sewage  system  it  will  be 
sliiailr  to  retrieve  them.  If  savage  and 
industrial  output  arc  separated,  then  all 
will  be  well.  Rainwater  should  also  be 
kept  separate  from  sewage,  so  as  not  to 

flood  the  beds  and  ruin  their  capacity  to 

cope. 

Biological  cleansing  is  best  done  in 
stages  -  effluent  enters  a  bed  where 
solids  are  removed,  and  liquids  partial!  v 
cleansed  Liquid  outflow  is  treated  in  a 
secondary  lagoon.  A  third  stage  cleans 
the  water  so  that  it  Ls  adequate  for  fish 
stocks,  and  the  outflow  from  that  wall  be 
of  usable  quality.  Running  through 


The  Camphill  Trust  is  a  senes  of 
communities  integrating  people 
with  mental  disabilities  with  able 
people  in  meaningful  work.  Their 
community  in  Gloucestershire 
recycles  ail  its  own  sewage  and 
water  wastes  through  a  senes  of 
enchanting  water  gardens  designed 

by  Uwt  Burke,  who  is  now  teach¬ 
ing  and  designing  such  system^ 
foll-timc -a  great  example  of 
turning  liabilities  into  assets. 
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waterfalls  tor  deration  completes  the 
\ iracess.  There  arc  a  growing  number  oi 
skilled  practitioners  who  can  help 
communities  establish  biological  water 
cleansing  systems  which  arc  sate  and 

gi  ve  really  clean  water  output  -  far  more 

sa  in  fact,  than  that  from  present 
municipal  systems. 

Sacred  Water 

Such  is  the  life-giving  quality  of  water 
rhat  it  has  often  assumed  a  sacred  quality 
in  past  cultures.  Europe  is  dotted  with 

‘Holy  Wells’  which  were  revered  for 

* 

rheir  properties.  Some  were  thought  to 
heal  people  of  diseases,  or  to  have  patron 


saints  who  restored  sight  to  the  blind. 
Where  high  mineral  content  afreets  the 
water  there  may  indeed  be  health-giving 
properties,  and  given  the  popularity  of 
bottled  spring  water,  many  present-day 
folk  agree. 

The  former  respect  for  sources  of  pure 
clean  water  rightly  recognised  that 
without  these,  there  was  simply  no 
possibility  of  life.  Millions  have  died  in 
Africa  and  Asia  this  century  as  water  has 
given  out.  That  we  live  in  cool  climates 
dues  not  mean  that  we  are  free  of  ever 
rent  mi  ng  to  the  situation  in  which  good 
water  is  rare.  Our  own  water  courses  are 
telling  us  the  dangers.  Perhaps  it  is  time 
to  restore  the  sanctity  of  water,  before  we 
forger. 
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Permacuiture  works  by  managing  resources  systematically  The  concepts 
and  techniques  in  this  book  have  been  introduced  to  show  a  scale  of 
priorities,  and  to  encourage  you  that  it  is  a  way  of  thinking  which  is 
available  to  guide  the  actions  of  any  person.  Using  Permacuiture  is  a  way 
of  taking  persona!  responsibility  for  greening  the  planet. 


Design  Sequence 

Ultimately.  Permacuiture  is  a  way  of 
designing.  That’s  just  a  word  that  means 
consciously  choosing  where  you  put 
things.  You  can  use  these  methods  when 
working  with  others,  or  equally  well, 
just  to  make  your  own  life  easier.  Here 
is  a  useful  sequence  for  designing 
anything. 


/  Assess  the  Boundaries 

A  detailed  examination  of  the  perimeter 
reveals  unused  resources.  It  tells  you 
how  often  the  people  get  that  far  out 
from  the  centre,  whilst  giving  a  good 
idea  of  overall  scale.  It  highlights 
limitations  as  to  what  can  be  done  with 
cite  centre  when  the  boundary  is  poorly 
maintained  in  some  way.  Don't  judge, 
just  observe. 


2  Record  Resources 

Examine  the  whole  in  detail,  noting  all 

resources,  and  how  energy  flows 

through  the  system.  At  this  stage  learn 

how  the  physical  layout  of  the  sire  or 

system  affects  its  performance.  What 

financial  and  skills  resources  arc  there: 

Do  :  he  users  of  the  svstem  have  sacred 

* 

sites'?  What  can  you  observe  about  how 
people  and  animals  move  about  and  use 
the  area?  Maps  arc  handy  at  this  stage. 

*  i^j 

3  Examine  and  Evaluate 

W hat  needs  and  outputs  do  all  die  parts 
of  the  system  have?  How  wdl  do  they' 
interact  together?  Arc  there  wasted 
resources,  or  conspicuous  shortages? 

4  Design 

Now  there  is  sufficient  information  to 
think  about  placing  rhines  differently 


209 


THE  PERMACULTURE  WAY - 

What  can  be  done  with  the  assets 

available  to  increase  vie  Id? 

* 

5  Implementation 

Make  sure  rhat  what  is  suggested  can 
realistically  be  done.  Who’s  going  tn  do 
the  work,  have  they  the  necessary  time, 
skills,  tools  and  money  to  do  it  all? 


6  Maintenance 

An  average  design  will  have  20  per  cent 
labour  breaking  new  creative  ground  and 
80  per  cent  Labour  tied  up  in  keeping 
things  going.  A  good  design  will  reverse 
the  flow,  reducing  maintenance  to  20 
per  cent,  and  freeing  80  per  cent  ot  the 
available  labour  nmc  for  creative 
improvement.  How  much  maintenance 
is  required,  who's  going  to  do  it,  and 
have  they  got  the  necessary  resources? 


Design  Checklist 

If  a  designer  is  responsible  .  .  .  it  is  no 
good  him  staling  afterwards  that  he 
was  given  rhe  urong  information. 
Pan  of  his  job  Is  to  query  any 

conditions  about  which  he  has  the 
slightest  suspicions,  even  if  they  arc 
outside  the  area  of  his  expertise. 

Gordon  L  Clegg 
'Che  Selection  of  Dairen 


Here’s  a  useful  checklist  to  make  sure 
nothing  is  forgotten. 

•  Who  arc  we  designing  for? 

•  What  are  their  unmet  needs? 

•  What  resources  do  they  have? 

•  What  outputs  are  they  not  using? 

•  What  are  the  limits  of  the  site? 

•  Have  we  a  map? 

•  Do  wc  know  compass  directions, 
contour  shapes,  and  heights? 

•  Do  we  have  weather  records? 

•  What  docs  the  sun  do  in  relation  to 

- 

rhe  site  across  the  seasons? 

•  What  docs  the  wind  do  here? 

•  How  much  does  it  rain  or  snow,  and 
when? 

•  Is  there  frost  and  fog  on  this  site? 

•  Who  is  responsible  for  maintaining 
boundaries? 

•  Do  the  users  own  the  site,  rent  it,  or 
borrow  it? 

•  What  rights  of  way  are  there? 

•  Is  access  adequate? 

•  How  does  the  site  affect  neighbours 
and  vice  versa? 

«  Where  is  the  nearest  village  or  town? 

•  Are  the  shops  nearby,  and  if  not  how 
can  wc  get  stores  when  needed? 

•  What  buildings  arc  there? 

•  Do  they  serve  the  purposes  needed, 
and  can  they  be  changed  if  not? 

•  How  can  they  be  made  more  energy 

efficient? 

•  Can  the  system  be  made  more 
efficient  by  moving  jobs  about? 

•  What  energy  sources  are  there? 
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•  Can  more  renewable  energy  be 
harnessed  here? 

•  What  transport  system  is  used? 

•  Is  it  adequate?  Could  a  ‘softer’  system 
be  used? 

•  What  water  is  there  on  the  site? 

•  Can  it  be  made  to  cycle  further  to 
yield  more? 

•  Is  water  of  adequate  quality  on 
entering  and  leaving  the  system? 

•  Sow  can  its  quantity  or  quality  be 
improved? 

•  What  crops  are  grown  on  rhe  site? 

•  What  is  the  soil  type? 

•  What  is  the  underlying  geology? 

•  Whar  is  the  condition  of  the  soil? 

•  What  species  do  well  on  this  site? 

•  What  others  might  yield  more  or 
offer  more  variety? 

•  Is  there  good  sucking  of  yields? 

•  How  diveree  arc  they? 

•  What  stock  is  there  here  and  is  it  the 
best  mixture  of  breeds  for  the  site? 
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Can  maintenance  of  crops  be 
reduced? 

•  What  craft  skills  are  used  here? 

If  more  arc  needed,  arc  they  available 
locally? 

Arc  tools  adequate  for  the  job? 

Is  training  needed  to  enable  the 
people  to  have  more  control? 

•  What  materials  arc  imported  to  the 
-site? 

•  Could  they,  or  substitutes,  be  pro¬ 
vided  from  the  site? 

•  What  products  are  exported  from  the 
site? 

•  Do  they  bring  the  besr  return  they 
could? 

•  Is  the  surrounding  community 
supportive  and  co-operative? 

•  Arc  t  he  site  users  supportive  of  their 
neighbours? 

•  What  resources  arc  there  in  the 
immediate  community  which  could 
improve  life? 

•  How  could  people  on  tills  site 
enhance  their  surrounding  area? 

•  Is  wilderness  given  a  place  here? 

•  Is  there  room  for  more  ol  it? 

•  Arc  financial  resources  adequate? 

•  What  external  sources  ot  trade  skills 
and  funding  could  help? 

•  Could  newr  structures  be  developed  to 
make  things  work  better? 

•  Where  am  I  short  of  knowledge  in 
answering  these  questions? 

•  How  can  1  learn  more? 

•  Is  what  I  am  suggesting  the  least  level 


THE  PERMACULTURJE  WAY 


of  intervention  needed  to  achieve  the 
stated  aims? 

•  Is  it  practicable  to  implement  my 
suggestions? 

*  Can  the  system  be  maintained  once 
changed  in  the  way  I  suggest? 


Commit 


tent  to  Succeed 


only  you  will  know  what  the  right  thing 
is  for  you.  Ir  can  be  simple  or  complex, 
quickly  over,  or  lasting  your  lifetime 
What  will  it  be?  'Reduce  my  energy 
consumption  by  20  per  cent  in  the  next 
three  months*?  'Grow  half  my  own  ftxid 
next  year  ?  ;  Organise  a  street  party'? 

‘Green  the  planet  ?  It’s  your  choice. 


Debate  rarely  changes  the  world  for  the 
better.  Considered  action  may  do  so. 
The  changes  needed  to  rescue  our  planet 
from  environmental  destruction  are 
within  the  capability  of  ordinary  people. 
They  only  require  us  to  make  the 
commitment  to  succeed.  Anyone  can 
take  responsibility  ibr  shaping  the 
femme.  All  we  need  to  do  is  define  an  area 
we  want  to  tackle,  and  decide  that  that’s 
our  goal.  Remarkable  things  can  be 
achieved . 


Where  Next? 

There  is  little  point  in  spending  your  life 
crying  to  persuade  other  people  the)'  arc 
wrong.  If  there  is  a  ber.cr  way  of  doing 
tilings,  and  you  know  what  it  is,  then  do 
it.  If  it  really  is  better,  then  other  people 
will  be  pleasantly  surprised,  and  will 
want  to  try  it  too. 

What  would  you  like  to  change  for  the 
better  in  the  world?  Pick  things  which 
arc  within  your  capabilities.  Make  a 
commitment  that  this  is  your  goal.  Then 
do  it.  It  need  only  be  one  thing,  and 


Adding  to  Permaculture 


It  is  open  to  anyone  to  add  to  the  store 
of  knowledge  which  we  name  Perma- 
cuJrure.  There  is  no  controlling  bureau¬ 
cracy.  The  name  describes  a  process,  and 
that  process  will  be  different  at  different 
rimes  and  in  different  cultures. 

Feel  free  to  make  your  own  contribu¬ 
tion  to  spreading  the  idea.  Forests,  our 
natural  model,  ate  delightfully  anarchic 
in  the  way  in  which  the)'  blossom, 
mature,  die  back  and  invade  and  rein- 
vadc  themselves  and  their  perimeters 
with  life  in  all  its  forms.  Permaculture 
should  be  alive,  and  if  it  didn’t  grow  and 
change  under  your  touch,  it  would  not 
be  a  durable  offering. 


Useful  Contacts 


The  way  forward  is  often  not  alone.  It 
often  means  gathering  more  information 
before  proceeding  with  an  idea,  or 
fellow  travellers  to  make  the 


journey  pleasanter.  Making  your  own 
list  of  useful  contacts  can  be  a  good 
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experience.  The  list  given  at  the  back  of 
this  book  is  a  small  one,  which  hopefully 
gives  some  starting  points.  I  hope  that 
tills  book  has  given  you  some  answers. 
I  am  sure  it  will  have  raised  many 
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questions.  To  the  reader  that  has  made 
it  this  far  I  give  my  thanks  for  their 
attention,  and  wish  them  well  in  their 
future  pan  in  the  voyage  of  Planet  Earth . 


APPENDIX:  SPECIES  LISTS 


Biological  solutions  to  human  needs 
require  us  to  develop  our  understanding 
of  die  needs  and  uses  of  available  species. 
Species  knowledge  is  a  pleasurable  and 
necessary  way  of  deepening  our  contact 
with  nature,  and  of  understand  mg  how 
to  increase  bit  imass  whilst  getting  what 
we  want  in  life.  Species  variety  gives  an 
inkling  of  the  staggering  complexity  of 
life  on  Earth. 

Botanical  Names 

Plants,  by  convention,  have  Larin 
names.  You  don’t  have  to  be  a  Larin 
scholar  to  use  them.  Common  names 
are  open  to  confusion  so  rhe 
international  standards  for  biological 
names  allow  us  to  be  specific  without 
tear  of  misunderstanding. 

The  base  level  of  this  naming  system  is 
the  species  with  at  least  two  parts  to  its 
name.  First  is  the  ‘generic  name’, 
indicating  to  which  ‘genus’  (or  group) 
the  plant  belongs.  Second  is  the  ‘specific 
epithet’.  Latin  names  arc  normally 
written  in  italics  or  underlined,  with  a 
capital  lercer  to  start  the  generic  name, 
and  the  rest  of  the  name  in  small  letters. 
So  SaUx  alba  is  the  white  willow  Here 
the  Larin  is  a  translation  of  die  common 


name.  Sometimes  this  may  not  be  so, 
and  the  names  may  have  little  relation, 
so  Carpinus  betulus  is  the  hornbeam. 
Here  the  Latin  bttulus  indicates  that  the 
leaves  arc  ‘bcech-like’,  from  rhe  Larin  for 
beech,  bctulu.  After  a  while  you  notice 
familiar  specific  epithets,  such  as 
mrkgarn,  meaning  vanegated,  or  two- 
coloured . 

Sometimes  then:  is  a  third  name, 
which  indicates  a  sub-species,  so  Pyrus 
salicifolia  pc iuii tin  is  a  weeping  willow- 
leaved  pear.  This  is  a  sub-species  of  the 
wil low-leaved  pear.  Some  plants  are 
‘cultivars>;  that  is,  they  are  sub-species 
derived  bv  human  selection  and 

f 

propagation.  So  ‘fames  Grieve*  is  an 
apple  cultivar.  If  you  see  a  name  like 
Colutm  x  media  (a  bladder  senna)  it 
indicates  that  the  plant  is  a  hybrid. 
Hybrids  arc  genetically  crossed  between 
rwo  plan  ts  within  a  genus.  FI  hybrids  arc 
a  particularly  vigorous  bur  sterile  form  of 
hybrid  used  for  annual  crops.  Sometimes 
you  see  *svn  which  means  that  the 
name  is  a  synonym,  indicating  that  the 
plant  was  forma 

name,  if  you  see  Queixus  spp.  it  indicates 
that  the  plant  is  being  spoken  about  tn 
a  general  way  to  include  various  species, 
here  ‘the  oaks*.  Sometimes  the  authority 
is  quoted,  so  Arhunts  unedo  (L)  moms 
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that  the  strawberry  i  nee  was  so  named  bv 
Linnaeus,  the  founding  father  of 
botanical  nomenclature.  Less  well- 
known  authorities  are  written  in  full 

Genera  are  themselves  subdivisions  of 
"families’,  so  when  you  see  Colurea  x 
media  (Lcgumtrwsiu)  it  is  telling  you  that 
bladder  senna  is  a  member  of  the  pea 
family,  or  ‘the  legumes’. 

Animal  names  are  made  on  a  similar 
basis.  The  "kingdoms’  of"  plants, 
animals,  fungi,  bacteria  and  single-celled 
creatures  overlap.  Each  "kingdom’ 
breaks  down  into  chtsses,  each  class  into 
families,  each  family  into  genera,  and 
then  genera  into  species.  An  intimate 
understanding  of  this  is  nor  necessary  to 
be  a  successful  grower. 

All  species  here  arc  economically 
useful.  A  Killer  list  by  the  author  is 
available  from  Ecologie  Books  (address 
in  back  of  book). 


Species  Lists:  Trees 

Trees  are  a  grear  asset  in  any  landscape, 
adding  a  vertical  dimension,  increasing 
rite  water  cycle,  mining  nutrients,  giving 
us  timber  and  other  tree  crops:  useful 
saps,  barks,  nuts  and  flowers.  They  are 
home  to  many  species  of  wildlife,  and  so 
fonm  a  vital  function  in  the  food  chain. 
Because  of  all  these  uses,  trees  have 
strong  cultural  associations  for  peop 
being  revered  in  all  indigenous  societies. 

Careful  selection  is  needed  to  make  the 
crop  as  bountiful  as  possible,  Ehc 
following  list  is  the  most  common  trees 
which  will  do  well  in  cool  climates.  They 
are  nor  all  equally  hardy,  and  some  are 
fussy  about  types  of  soil  they  prefer. 

Trees  arc  either  deciduous  (dropping 
their  leaves  in  winter  time)  or  evergreen 
(keeping  continuous  leaf-cover  which 
they  replace  on  an  ongping  basis).  Most 


Key  to  usage: 

A  =  Animal  fodder 

C  -  Soil  conditioner  (green  manure,  legumes  etc) 

E  =  Edible  leaves 
F  =  Fibre  crop 
H  -  Hedging  species 
I  -  Edible  inflorescence  (dowers) 

M  =  Medicinal 
N  =  Edible  nuls'fruit 
P  =  Pioneer 
R  =  Edible  root 
S  =  Edible  sap 
T  =  Timber  crop  (large  wood) 

W  =  Wood  crop  (small  wood) 

X  =  Ftoisonous  in  whole  or  part 

^  .  I  i 
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evergreens  are  conifers  (cone-bearing), 
although  there  are  exceptions  like  holly 
and  holm  oak.  A  few  conifers  are 
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deciduous  -  the  larches  and  the  dawn 
redwood. 


Tree  species  native  to  Britain,  Ireland 


and  continental  Europe 


European  silver  Hr 
Field  maple 
Sycamore 

Common  horse  chestnut 

Common  alder 

Silver  birch 

Rea  tree 

Hornbeam 

Sweet  chestnut 

Hazel 

Hawthorn 

Quince 

Spindle  tree 

Beech 

Alder  buckthorn 

Ash 

Holly 

English  walnut 
Juniper 

Common  laburnum 
European  larch 
Bay 

Crab  apple 
Norway  spruce 
Corsican  pine 
Scots  pine 
London  plane 
White  poplar 

Wild  cherry 
Cherry  plum 
Damson 
Blackthorn 
Wild  pear 


Abies  a/bo  jyj 

Jpf  compestre  H>w 

Acer  pseudop/atanus  5jy/ 

Aesculus  hippocastanum  A  .N,W 

A/nus  g/u C/nose  AjC.W 

Betu/a  pendu/a 

Caragana  arborescens  C.W 

Corpmus  betuius  WJ 

Castanea  saliva  A.N.TW 

Cory/us  aveilana  A.H.N.RW 

Crataegus  monogyna  E.HN.RW 

Cydanrn  oblongc  N,W 

Euortymus  europaeus  W 

ftgus  sytmea  A,E,H,M,TW 

Frangula  a/nus  W 

f-roxinus  exce/s ior  A.NTvV 

flex  aquipttum  H,W 

jugians  regie  A.E.NTW 

Juniperus  communis  N,P 

Lcoumom  onagyraides  C.RRW.X 

Lon'x  decidua  TW 

law  us  nobilis  E,H 

Mo/us  sy/vestris  H.N.W 

Picso  obies  E,TW 

Pi'm/s  nigra  veil  mantima  T\V 

P/nus  sv/vesins  TW 

Ptecnus  x  hispanica  TW 

fbpu/us  alba  RW 

PmMJS  mum  N,TW  '  . 

Prana $  c erasure  H,N,W 

Prunus  domesuco  H.N.W 

Prumts  spiriosa  H,N,W 

Pyrus  communis  A.N.TW 
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Oaks 

Quercus  spp 

A.N.SXW 

Willows 

5 alix  spp 

A.H.FW 

Elder 

Sambucus  nigm 

A.H,I,N,P 

Whitebeam 

Sorbus  ana 

A,N.TW 

Rowan 

Sorbus  aucupana 

A,H,N,RTW 

Yew 

Taxus  baccata 

HXW,X 

Common  Lime 

Tiiia  x  europaea 

A.I.TW 

Elms 

Lf/mus  spp 

AXW 

Guelder  Rose 

Viburnum  opulus 

A.N.W 

Some  other  tree  species  native  to  North  America 

Grand  fir 

.Abies  gran  dis 

TW 

Noble  fir 

Abies  procero 

T W 

Maples 

Acer  spp 

SXW 

Snowy  mespil 

Amelonchier  loevis 

AiH.N.W 

Hickories 

Carya  spp 

A.NTW 

Indian  bean  tree 

Catofpu  bignonioides 

AXW 

Hackberry 

Celus  occidental is 

A,N,W 

Lawson  c/press 

Chamaecyparis  towsonrono 

H 

Yellow  wood 

Cladrastis  luteo 

xw 

Leyland  cypress 

x  Cupressac.ypans  teytandii 

H 

Monterey  cypress 

Cupressus  macrocarpa 

H,W 

Persimmon 

Dmpyros  virgintana 

A,N,W 

Honey  locust 

Glediwo  triacamhos 

A,N,W 

Kentucky  coffee  tree 

Gymnodcdus  dwlca 

N.W 

Butternut 

Juglans  a nerea 

A,N,XW 

Black  walnut 

jug/ons  mgro 

A.NXW 

Tulip  tree 

Lmodendrvr.  tviipfera 

TW 

Ironwood 

Ostrya  virgtruana 

xw 

Sitka  spruce 

Piceo  sitchensis 

TW 

Lodge  pole  pine 

Pinus  con  toad  vdr  lotifoha 

TW 

Cottonwood 

hopulus  deltoides 

W 

Douglas  fir 

Pseudcauga  menz/e si) 

TW 

Black  locust 

Robiruo  pseudaacacio 

cw 

California  bigwood 

Serjuoiodendron  giganteum 

TW 

White  cedar 

Thuja  occidentals 

H.W 

Hemlocks 

Tsuga  spp 

TW 
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Monkey  puzzle 

Cedars 

Gums 

F'g 

Maidenhair  tree 
Dawn  redwood 
Mulberry 

Raoul  (Southern  beech) 

Apricot 

Almond 

Reach 


Arouzana  oraucona 
Cedrus  spp 
Eucalyptus  spp 
Ficus  canco  * 

Ginkgo  biiobo 

Metosequoia  giyprostrobotdes 

Mortis  spp 

Notha/bgus  pmcem 
Frunus  orrnemaca * 

Prunus  dutus* 

Prunus  pers/ca* 


N.'TW 

tv/ 

m.rw 

N 

W 

TV/ 

A.N.W 

TV/ 

N.W 

N.W 

N,W 


Species  Lists:  Wild  Perennials  and  Annuals 

Wild  plants  are  a  largely  untapped  food  source. 

Green  herbs  are  largely  edible;  however,  as  with  any  wild  gathering,  there’s  always 
the  risk  of  eating  something  poisonous.  Umbels  arc  particularly  hard  to  tell  apart, 
and  have  some  of  the  most  poisonous  plants  as  members  of  the  femily.  Do  not  ear 
anything  unless  you  are  sure  of  its  identity.  The  responsibility  for  getting  this  right 
is  yours  alone.  Learn  with  a  knowledgeable  companion  for  best  results. 


Shrubs 

Barberry 

Berbers  vulgaris 

H.N 

Japanese  quince 

Chamamefes  japomca 

H.N 

Dogwood 

Comas,  sanguinea 

H,W 

Crow  berry 

Empelfum  nigrum 

N 

Oregon  grape 

Miahonio  aquifofiu m 

A, H.N 

Bog  myrtle 

Myrica  gale 

CCP 

Currants 

Ribes  spp 

H.N 

Gooseberry 

Ribes  uva-enspa 

H.N 

Rose 

Peso  spp 

A.H.I.N.F 

Raspberry 

•Ritbus  ido&as 

CH 

Broom 

Sorothamnus  s copanas 

AjC.H,(iP 

Spanish  broom 

Sparwm  pncllim 

C.KX 

Gone 

Ulex  europaeus 

AJC.HJ.P 
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American  blueberry 

Vacdnium  angust/fo/ium 

N 

American  cranberry 

Vacdnium  macrocarpon 

N 

Bilberry 

Vaccmium  myniiis 

N 

Climbers 

Siberian  Kiwi  fruit 

Actmidia  arguta 

N 

Ivy 

Hedera  helix 

A 

Hop 

Humulus  lupulus 

E.I.M 

Blackberry 

Rub  us  fruncosus 

E,H 

Herbs 

Yarrow 

Achillea  millefolium 

E,M 

Ground  elder 

Aegopodtum  podagrona 

E,P 

Garlic  mustard 

Atliana  petioiata 

E 

Ramsons 

Allium  ursinum 

E,R 

Dill 

Anethum  g raveolens 

E.I.N 

Chervil 

Anthriscus  cerefohum 

E 

Horseradish 

Armorida  rusticana 

E,R 

Burdock 

Afcuum  minus 

E.R 

Tarragon 

Artemisia  dracunculus 

E 

Oracne 

Atriplex  paiula 

'E 

Winter  cress 

Barbarea  vulgaris 

E 

Daisy 

Beilis  pemnn/s 

1 

Borage- 

Borage  officinalis 

A.EXM 

Rape 

Brossica  nopus 

E.R 

Hairy  bittertress 

Cardamine  hirsuta 

E 

Chamomile 

Chamoemeium  nobile 

l,M 

Fat-hen 

Chenopodiam  album 

E.P 

Chicory 

Chtcohum  inl/bus 

R 

Fennel 

foenculum  vulgare 

E.N 

Wild  strawberry 

Fregana  vesca 

N.P 

Dead  nettle 

Lom/um  spp 

E.l 

Lovage 

Ligusocum  scotiaim 

E 

Mallow 

Malva  sylvesrris 

E.I.N 

Balm 

Melissa  officinalis 

EJ 

Mints 

Mentha  spp 

E 

Sweet  cicely 

Mynhk  odorata 

EtR 

Evening  pnmrose 

Oenothera  eiyrhmsepata 

A,E»I,M 
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Marjoram 

Ongonum  vulgar* 

E.l 

Wood  sorrel 

Oxatis  oteros ella 

A  E 

Salad;  burnet 

Potenum  sangwsortum 

E 

Primrose 

Primula  vulgans 

E.l 

Rosemary 

Rosmarinus  officinalis 

M 

Sorrel 

Rumsr  ocetosa 

E 

Chickweed 

Stellaria  medio 

A.E 

Comfrey 

Symphytum  ofpanak 

AC.E.F.M 

Dandelion 

Taraxacum  officinale 

E.I.R.M 

Wild  Thyme 

Thymus  drucei 

E.l 

Salsify 

Tragopogon  parrifblius 

R 

Red  clover 

Trifohum  protense 

AC.E.I 

Stinging  nettle 

Urt/co  dioico 

C.E.F 

Cornsaiad 

Valerianella  focusto 

E 

Sweet  violet 

Viola  odorata 

1 

In  some  countries,  like  Britain,  it  is  technically  illegal  to  pick  wild  prints  on  someone 


clsc’s  land  without  permission.  In  general,  digging  up  wild  prints  is  a  very  bad  idea, 
unless  they '  rc  some  tiring  which  is  extremely  common .  There  is  no  reason  why  you  can’t 
collect  seed  and  grow  on  all  these  useful  plants  in  vour  own  plot  for  your  own  usage. 


Species  List:  Fungi 


Some  fungi  are  acutely  poisonous,  so  no-one  should  go  mushroom  gathering  without 
knowing  what  they’re  doing.  Use  a  proper  illustrated  guide,  and  preferably  icam 
alongside  an  experienced  person.  Remember;  if  in  doubt,  don't  eat! 


Field  mushroom 

Agahcus  campesuis 

E 

Honey  fungus 

ArmHIariella  mdlea 

E 

Cep 

Boletus  eduhs 

E 

Chanterelle 

Canthamllus  cibanus 

E 

Shaggy  mkcap 

Copnnus  comotus 

E 

Hornjiof  Plenty 

Crctereilus  comucopoides 

E 

Beefsteak  fungus 

Fistulina  hepatica 

E 

Giant  puffball 

Longermonn/o  gigonrea 

E 

Parasol  mushroom 

l  epiota  procero 

E 

Field  blewrt 

Lepfsto  soevo 

E 

Morel 

Marchello  escuknta 

E 

Oyster  mushroom 

Pfeuretus  fisfttrtus 

£ 
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Species  List:  Domestic  Plant  Crops 


Ontons/gar  lie/chives 

Album  spp 

Angelica 

Angeffcc  archangelica 

Celery/eeleriac 

Apium  spp 

Asparagus 

Asparagus  officinale 

Oats 

Avena  s ativa 

Bamboo  shoots 

Bambusa  spp 

Beets 

Beta  vulgaris  spp 

Mustard 

Brassica  alba 

Pak  choi 

Brosssca  spp 

Turnip 

Brassica  spp 

Kale 

Brassica  spp 

Cauliflower 

Brassica  spp 

Cabbage 

Brassica  oferoceo  spp 

Brussels  sprouts 

Brassica  oleracea  gemmifera 

Marigold 

Calendula  officinalis 

Sweet  pepper 

Capsicum  annuum 

Chicory 

Gchanum  intybus  var  fbtiosum 

Winter  purslane 

Oaywma  perfoliate 

Coriander 

Conandrum  sativum 

Cucumber 

Cucum/s  sativus 

Marrow/squash 

Cucurbita  spp 

Globe  artichoke 

Cynora  scolymus 

Carrot 

Caucus  carom 

Buckwheat 

Fagopyrum  spp 

Florence  fennel 

Foeniculum  vu/gare  var  azancum 

jerusaiem  artichoke 

Hehamfius  tubewsus 

Barley 

Hordeum  disticbon 

lettuces 

Laewen  spp 

Garden  cress 

Lspidturrr  sativum 

Tomato 

Lyeopenicon  esculenta 

Alfalfa 

Medtcago  sotiva 

Parsnip 

Bastinoca  sotiva 

Parsley 

Petrose/fnum  CtispUrb  ssp 

Beans 

Phasealus  spp 

Fteas 

P/sum  sativum  ssp 

Purslane 

Panatoca  oleracea 
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Radish 

Rhubarb 

Rye 

Aubergine 

fotato 

Spinach 

New  Zealand  spinach 

Nasturtium 

Fenugreek 

Wheats 

Broad  beans 

Sweet  corn 


APPENDIX:  SPECIES  LISTS 

Rophonus  sot/Vo  ssp 
Rheum  rhabarbarum 
Secofe  cerea/e 
Sofanum  me/ongero 
Sofonum  tuberosum 
Spmoceo  oferacea 
Jetragoma  tetrogonio/des 
Tropeolum  maps 
Triganulto  fbenum-groecum 
Tnticum  spp 
Vida  foba 

Zea  mays 


Species  List:  Legumes  for  Use  in  Temperate  Climates 


Ffeanut* 

Pea  Tree 
Bladder  Senna 
Crotolarra  (US) 
Brooms 
Lablab  (US) 

Goat's  Rue 

Brooms  &  greenweeds 
Honey  Locust  (US) 

Soy  Bean 
Licorice 
Pigweed  (US) 

Indigo 
Laburnums 
Reas  ft  vetchtings 
Desmodium  (US) 
Birdsfoot  trefoils 
Lupines 

Medicks  ft  lucerne 
Melilots 


Arachis  bypogoe  r 

Coraganc  viscoso 
Colutea  orborescens 
Cfototaric  ssp 

Cytisus  ssp  A.) 

Doliaios  labiab 

Gatega  officinalis  A 

Genista  ssp 

Qed/tsia  mbeanthos  A,S 

Gfydne  male  (syn  Soya  max)  A.N 

Qycyntuza  le pdoca  R 

Hoffman  segtc  benstflora 
Indigofeic  heterantha 
Laburnum  ssp  X 


kitfiyrus  ssp 
Lsspe&jzc  bicolor 
Lotus  ssp 
Lupinus  ssp 
Medtcagp  ssp 
.Melibtus  ssp 


*  Does  not  stand  hard  host  tan  be  gw  w  annual  or  greenwuse  pw 
(US)  Recommended  for  ceerah  condors 10  u&  ,,teftwcWuS  P^*5  ' 
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Rtsth  arrows 

Ononis  ssp 

Bird’s  Foots 

OmixhofMS  ssp 

Milk  Vetches 

Qxytraprs  ssp 

A 

Runner  &  dwarf  beans 

PhaseoJus  ssp 

N 

Field  Bean  (US) 

Pisum  arvensis 

A,N 

Garden  Rea 

Pfsuiw  sativum 

N 

Black  locust  (US) 

Pabmo  pseudoaeaoa 

Colorado  River  Hemp  (US)  Sespania  macrccarpo 

Spanish  Broom 

Spartium  junceum 

X 

Velvet  Bean  (US) 

Snro/obium  deenngianum 

Asparagus  Pea 

Tetragonolobus  purpureus 

N 

Thermopsts  (US'i 

Thermopsts  gradlts 

Trefoils  &  clovers 

Tnfolium  ssp 

A,l 

Fenugreek 

7bgone//a  (benum-groecum 

E 

Gorses 

Utax  ssp 

A.I 

Vetches  &  tares 

Vida  ssp 

A.N 

Broad  Bean 

Vida  faba 

A.N 

Wisterias 

Wisteria  ssp 

Freshwater  Fish 


Common  bream 

A.brorrws  brama 

Best  Habitat 

Bottom  feeder 

Eel 

Anguilla  anguilla 

Bottom  feeder 

Crayfish 

Austropotamobius  pallipes 

Chalky  bottoms 

Crucian  carp 

Carassius  carassm 

Swampy  lakes 

Common  carp 

Cyprinus  carpio 

Bottom  feeder 

Pike 

Esox  luaus 

Open  water 

Chub 

Leuoscus  cephakis 

Swift  nvers 

Dace 

ieudscus  Jeuciscus 

Swift  rivers 

Signal  crayfish 

Padfastacus  leniusculus 

Perea  fluviatilis 

Chalky  bottoms 

Berth 

Mobile 

Rainbow  trout 

S atmo  gotrdnen 

Fast  streams 

Salmoni 

Sd/mo  solar 

Fast  rivers 

Trout 

Salmo  t rutta 

Fast  stream* 

Rudd 

Scardinius  eiytiirophthatamus 

Mid  8  surface 

Tench 

Tinea  pnea 

Stow  water 
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Perch,  brown  Pour  and  pike  are  predatory  of  other  fish.  Some  other  fish  were 

whust  somc  °f 

work  effectively  without  all  the  other  creatures  which  m“rhc  fch«'  SThaTn 
such  as  flics,  larvae,  beetles,  worms  and  so  on.  The  appropnatc  species  for  btuldin, 
a  self-governing  water  ecosystem  wrU  depend  on  the  locality  and  the  stocking  of  the 

See  references  in  the  booklist  for  lists  of  water  plants  and  shellfish. 


Salt  Water  Fish 

Whales  and  dolphins  (which  are  mammals,  not  fish)  have  high  economic  value.  VVc 
could  also  say  that  one  of  the  commitments  we  make  to  restoring  wilderness  is  for 
no-one  on  planet  Earth  ever  to  make  economic  use  of  a  whale  or  dolphin  again. 


Herring 

Gupeo  horengus 

Conger  eel 

Conger  conger 

Bass 

Dicentrarchus  labra * 

Cod 

Godus  mortiiia 

Halibut 

Mppogiosus  bippogiossus 

Haddock 

Metanogrammus  aeglefmus 

Whiting 

Merlon  guts  merlanguts 

Lemon  sole 

Moostomus  fott 

Common  octopus 

Octopus  vulgons 

Plaice 

Pleuronectec,  plmessa 

Skate 

Pop  ban s 

Mackerel 

Scomber  scombrus 

Species  Lists:  Wild  Stock 

The  following  animals,  wild  in  temperate  areas  could  be  said  to  have  economic  uses. 


Deer- 

Elk 

.Alces  ok:es 

Roe  deer 

Copjeolos  copf^alus 

fallow  deer 

Cervus  demo 

Red  deer 

Cervvs  etopbus 

Slka  deer 

Cervus  n  'tpport 
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Chinese  water  deer 

Hydrapmes  mermis 

Muntjac 

Muntiacus  reevesi 

Reindeer 

Rangifer  tarandus 

Other  large  mammals: 

Bison 

Bison  bonasus 

Wild  cattle 

Bos  bows 

Wild  goat 

Capra  aegagnjs 

Wild  boar 

Sus  s crafo 

Smaller  mammals: 
Hedgehog 

Ennoceus  europaeus 

Brown  hare 

Lepu s  copensis 

Rabbit 

Oryctolagus  cuniculus 

-Amphibians: 

Edible  frog 

Rana  escutenia 

Common  toad 

Bu/o  bufo 

Birds:  the  following  wild  birds  arc  considered  edible.  In  times  past  a  much  wider 
range  of  fowl  have  been  caren  (c.g.  the  rook,  Corvtisfrufpkgus) .  This  doesn’r  give  you 
the  right  to  go  and  shoot  all  you  see  for  the  pot*  since  wildlife  is  generally  protected 
by  law.  Ir  docs,  however,  give  an  indication  of  the  diversity'  of  fowl  which  can  be 
stocked  into  the  countryside  as  self-foraging  food. 

Many  other  species  have  edible  eggs,  but  again  there  are  laws  protecting  most  of 
these  from  collection. 


Red  legged  partridge 

Duck 

Goose 

Stock  dove 

Wood -pigeon 

Quail 

Snipe 

Red  grouse 

Ptarmigan 

Stack  grouse 

Partridge 

Pheasant 

Woodcock 

Doves 

Capercaillie 


Alecwris  rufa 
Anas  platyrhynchos 
-Arrser  onser 
Columba  oenm 
Columba  palumbus 
Coiurnix  cotumix 
Galtlnago  gallinago 
Lagopus  lag  opus 
Lagopus  mutui 
Lyrurvs  fistrt# 

Perdue  perdix 
Phasianus  cokhiaa 
Scoltypax  rusticola 
Strepropeko  spp 
letraa  urogOttus 
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Domestic 

Stock 

Birds: 

fish: 

Ducks 

Carp 

Geese 

Channel  catfish 

Guinea  fowl 

Crayfish 

Hens 

Rarnbo-v  trout 

Peacocks 

Salmon 

Pigeons  (Squabs) 

Trout 

Quail 

Turkeys 

Animals: 

BisorVbuffelo 

Cattle 

Beer 

Edible  frogs 
Goats 
Guinea  pigs 
Horses 

Llamas 

Pigs 

Rabbits 

Reindeer 

Sheep 

Snails 


BOOKLIST 


Dares  are  latest  editions  referred  to  by 
the  author. 


Community  Development 


Indiv  t  'iua!  Development 

Ibntntsm  &  I.uupmtu  Theory  195pp  Dcbatah 
Cameron  (Macmillan.  Basingstoke,  England. 
1985) 

Fundamentals  of  Co-(  emnuUwfl  Manual  54pp 
Harvey  J.ickms  (Rational  Island  Publishers, 

Seattle  1982) 

Future  Shuck  5l7pp  Alvin  Tbfflet  i.  Pan  Books. 
London,  1971) 

Gatm  People  Play  Eric  Boric  (Grove  Press,  New 
York,  1967) ' 

I  u  mi  n/fht  -  Tttu  an  nwrwj  293pp  toward  dc 
Bono  (Viking.  London.  1990) 

Pm  OK  -  lifw  ’re  OK  269pp  Thomas  A  Hams 
MD  (Pan  Books,  lantdon.  1979) 

Small  Chatufe  -  A  Packrtfiil  tfPmetkal  Actions  to 
Help  the  Enrtrattmens  79pp  Marianne  Frances 
(Centre  for  Human  Ecology',  Edinburgh, 
1989) 

Walden  294pp  Henry  David  Tlioreau 
(Everyman/!  M  Dent.  London.  1908) 

A  Whack  ,m  tfo  'ode  of  tin  Head  J96pp  Bnger 
von  Occh  (Warner  Books.  New  Vnri,  1990; 
Thorsons,  London,  19901 


Capital  Gty  264pp  Hamish  McRae  &  France' 
Gumcmss  (Methuen,  London.  1985' 

The  Common  People  445pp  ]  I  C  Harnsoti 


(Fontana.  London.  19841 
Community  ChTptnistnq  -  Tau’vt  net rr  mtlh  tried  it 
68pp  James  Pitt  8c  .Maunce  Keane  i !  &  l* 
Consul  fancy-,  Birmingham.  England.  1984 1 
Inequalities  Health  240pp  Sir  Douglas  BUck  & 
other  {Penguin,  Middlesex.  England,  1988; 
Interest  and  Inflantm-Fnt  Mmn  87pp  Maigm 
Kennedi  iPcmukultur  Inslimt.  Sicycrhng. 


Germany,  1989) 

he  Fermafulnttr  Pint  52pp  edited  by  Simon 
l’rati  (Pomiculture  British  Bits. 
Iiuckfastlcigh.  England,  19911 
mry  the  City  278pp  Tun  Elkin.  Duncan 
McLaren  (Friends  of  the  Earth.  London. 

1991) 

Rami  Manifesto  lb  the  hfyw bruit  sOpp  Thr 
*  ■  ^  -  -  1f«rrv  Duarfhee*  Suihcflilli 


Rro&vrimts  lL2pp  F  Huwocri  t*cu 
J  A  fl.1T  look  at  Itfi  <m  hsnth  J 


.  A,  J f 
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Gfokgiaii  Structures  25Qpp  John  I-  Rubens 
(Macmillan  Field  Guides,  London,  1989) 

/  Giwi’r  Stay  Ln&  23t)pp  Laurtc  Ixr  (Andre 
Deticsch,  London,  1975) 

Meteorology  —  The  Atmosphere  and  the  Science  tf 
Weather  502pp  Joseph  M  Moran  &  Michael 
D  Morgan  (Macmillan,  New  York,  1986) 
Radical  Technology  3Q4pp  edited  by  Godfrey 
Boyle,  Peter  Harper  (Wildwood  House, 
London,  1976) 

The  Too  tf  Physics  455pp  Fntjof  Capra 
(Flamingo,  London,  1979) 

Design  Skills 

" 

Desgpmut  and  Maintaining  Tour  Edible  Landscape 
MaiumUv  370pp  Robert  Knurik 
i  Meramorphic  Press,  Santa  Rosa,  California, 

1984) 

The  International  Bmnaculrurr  Species  Yearbook 
144pp  Edited  by  Dan  Hemenwav  (Sell 
published.  Orange.  Ma,  USA,  1986) 
Pcrmacultwr  One  L2"pp  Bill  Mollison,  Das'td 
Holmgren  Hagan  Press.  IValgum,  Australia. 
1990) 

Perrmculntn  Tnv  I50pp  Bill  Mollison  (lagan 
Press,  lyalgum,  Australia,  1979) 

Ptmacultun :  -  a  Designer's  Manual  576pp  Bill 
Mollison  ("Eustri  Publications,  Tyalguin, 
Australia,  1988) 

The  Selection  of  Design  84pp  Gordon  L  Clegg 
(Cambridge  University  Press.  England,  1972) 
The  Tuneless  Way  of  Builditvj  550pp  Christopher 
Alexander  (Oxford  University  Press,  New 
York.  1.979) 

Energy 

A  writer  Kind  of  Garden  58pp  Ida  &  Jean  Pam 
(Self  published,  VUIecroae,  France,  1972) 

A  Chinese  Bumu  Manual  !35pp  translated  Itv 
Michael  Crook,  edited  by  Anane  van  Burrn 
i Intermediate  Technology  Publications. 
London,  1983) 

Energy  -  a  guide  book  345pp  Janet  Ranvagp 
(Oxford  University  Press,  Oxford.  1986) 

The  Generation  tf  Ehetrieity  by  Wind  Pouter  338pp 
E  W  Golding  (E  8t  J;  N  Spon.  London, 
1955  revised  1976) 


Solar  Pnufieen  -  The  Potential  fir  Bcncmblt  Energy 
190pp  Michael  Flood  (Wildwood 
House/Friends  of  the  Faith,  London,  1983) 
Saws,  Hearths  and  Chimneys  192  pp  Keith 

Williams  (David  &  Charles,  Newton  Abbot, 
Devon.  1987) 

Sim  Power  259pp  J  C  McVeigh  (Petgamon  Press, 
Oxford,  1983) 


Btrad  front  Santa  51  pp  Dr  Julius  Hen.se!  (Health 
Research,  Mokdumne  Hill,  Calif.,  reprint 
1977) 

Companion  Planting  128  pp  Gattud  Franck 
(Thon.ons,  Wellingborough,  England,  1983) 
The  limit  Garden  24pp  Hubert  Han  (Institute 
for  .Social  Inventions,  London,  1990) 

7  he  Ivrtnatuns  of  Vegetable  Mould  (Dmugh  the 
.Actum  oj  Worms  With  Obsmxuisms  on  their 
Habits)  lS2pp  Charles  Darwin;  Intro  by  Sir 
A  Howard  (Faber  &  Fiber,  London,  1945) 
Mushrooms  in  the  Garden  I52pp  Hcllmut 
Si ci neck  (Mad  River  Press,  Eureka, 
California,  1984)  (originally  Pike  im  Garten 
F.iigui  Ulmer,  Siuttgan,  1981) 

The  fio-Work  Garden  Book  188pp  Ruth  Stout  & 
Richard  Clemente  (White  Lion  Publfehen, 
London,  1976)  (Originally:  Kodak  Press 
USA,  1971) 

Orrnnu  Ga/denity  240pp  I  aw  rente  I>  1  lilLs 
(Penguin,  Umfon,  1977) 

The  Victorian  Kitchen  Garden  160pp  Jennifer 
Davies  (BBC  Books,  London,  1987) 


Cuhrmttd  Eruia  of  Britain  349pp  F  A  Roach 
(Bari!  Blackwell,  Oxford,  1980) 

77 >e  Trust  Garden  Displayed  223pp  Harry  Baker 
(Cassell  Lnl/Qic  Royal  Horticultural  Society, 
London, 1986) 

The  Goal  Trust  Gmdc  90pp  Lawrence  D  Hills 
(Henry  Dmibieday  Research  Association, 
Essex,  England,  1984) 

The  Hither  Colour  Dictionary  of  Tiers  and  Shrubs 
323pp  Hillicr  Nurseries  (David  8c  Charles, 
Newton  Abbot,  England.  1988 j 


Orchards 
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Farming 

Agriculture  174pp  Rudolph  Steiner  (Bio- 

Dynamic  Agriculture  Association,  London 

1984) 

The  fanner,  The  Plough  The  Deni  259pp 
.Arili ur  Hollins  (Ashgrovc  Press,  Bath. 

England,  1986) 

Barmen  of  ferny  Centimes  Hlpp  F  H  King 
(BodaJc  Tress,  Emrnaus,  Pennsylvania,  19ti, 
(modem  reprint  available) 
fort:!  Fanning  207pp  |  Sholto  Doughs  fie 
Robert  A  dc  I  Hart  (Intermediate 
Technology  Publications,  London,  3984) 

The  Harmoniow  Wheatnnith  28pp  Edited  by 
Mark  Moodier  (Self  published  Newnham  mi 
Severn,  England,  J$>91) 

New  Energy  Crratum  C~  Conservation  Policy  to 
Benefit  Utrmirtg  35pp  Bruce  Marshall  (Self 
published.  West  Linton,  Scotland,  1990) 

The  OttjitMM  Food  Guide  126pp  edited  by  AJan 
Gear  (Henry  Doublcday  Research 
Association.  Braintree  1983) 

Pwdfoct  1988  424pp  Daphne  MacCarthy  (Bntish 
Food  Information  Service,  London,  1988) 
Tmr  <  rvp>  -  A  Ptnmnnu  Agrieultun  408 pp  I 
Russel!  Smith  (Island  Tress  Conservation 
Classics  (Reprint),  1987) 

II  nter  for  Every  fimn  248pp  P  A  Yeomans 
(Second  Back  Row  Press,  Katoomba, 
Australia.  1981)  j 

Trees 

Gram  Woodwork  208pp  Mike  Abbott  (Guild  of 
Master  Craftsmen ,  Lewes,  England,  1989) 
The  fnarrmtioml  Book  of  Trees  288pp  Hugh 
Johnson  (Mitchell  Bcazlcy.  London.  1973) 
Sitriculiurt  if  Bnsadbned  Woodlands  232pp  Julian 
Evans  (HMSO  (Forestry  Commission), 

J  London.  1984) 

Thes  in  Britain.  Europe  C~  North  Ameriur  223pp 
Rogpr  Phillips  (Pan  Books.  London,  1978) 
‘Ihes,  Rhrvft  and  Man  272pp  H"L  Hdhn 
(Colli ns,  London.  1978) 


Plants 

The  Bonk  •>!  Hnmboo  340ftp  David  FarreUy  (.Sierra 
Club  Bunks,  S.in  Entidsco,  1984) 


"  BOOKLIST 

*•*  **• 

G^-»Fem/nMam  *  £*Cifnf  191  PP 
Phll,)Ps  Boob,  London,  1980) 

MuSln°™  2®PP  Phillips  (Pan  Boob. 

London,  1985) 

Plums  &  Beekeepnu,  236pp  F  N  Hows  (Taber  8c 
raber,  London,  1979) 

Wi *  l59PP  Phillips  (Peerage  Boob, 

London,  1988) 


Animals 

Baelmnt  Dairy  Book  lllpp  Andrew  Singer  8c  Len 
Street  (Prism  Press.  Bridport,  England 

1978) 

Ducks  urn  Geese  at  Hmc  51pp  Michael  & 
Victoria  Roberts  (Domestic  Fowl  Trust. 
Evesham,  England,  1985 1 
Highland  Animals  llOpp  David  Stephen 
(Highland  &  Islands  Development  Board, 
distributed  by  Collins,  Glasgow.  1974) 

Water  Management 

Backyard  Fish  Jimnrtwi  I70pp  (Paul  Bryant,  Kim 
Jauncey,  Tim  A  rack)  (Prism  Press,  Bndpore, 

England.  1986) 

land  Use  &  Water  Rrsmrus  246pp  H  C  Pereira 
(Cambridge  University  Press.  Cambridge, 
1973) 

Sacred  Waters  232pp  Janet  &  Colin  Bond 
I  Granada,  London,  1985) 

Sand  Dunes  lOSpp  Compiled  Ire  Alan  Brooks 
(Bntish  Trust  for  Conservation  Volunteers, 
Wallingfold,  England.  1986) 

Tesmag  The  Flood  307pp  Jeremy  Puis^iw 
(Oxford  U niverats  Ttev-  C  lunnei  4.  Osturd, 

1988) 

Waurbmd  310pp  Graham  Swift  (Picador, 

London,  1984)  -  .*m  .  JH 

Water  Life  of  Britain  335pp  Ed.  Franco  Dipper. 
Anne  Puweli  (Beider’s  Digest  Field  Guido. 

London,  19851  .... 

wrnmnoad  WtHonds  18%  Compiled  by 
_\jan  Brooks  (Bntish  Thwr  for  Cometvatwn 
Vnlimicera,  Wallingford.  England.  198  1 
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Permaculture  Oi^anisations 

International  Permaculture  Journal,  i  .iunon 
NSW,  Australia 

Permaculture  British  Isles,  Old  Cuming  Farm. 

Buckiasdcigh ,  Devon,  England.  1Q11  OLP 
Permaculture  Denmark,  Hamish  Stewart, 
Fulkeccmcr,  Kammcn.jprdss’cj  16.  7760 
Hurup  Thy.  Denmark 
Pcnnaculture  Holland,  p/a  Ixruis  van  dcr 
Ztt'ct,  Jan  Toorop  Strut  29,  7556LA 
HcngdoO,  Netherlands 
PermacuUurc  Institute  of  North  America, 
6488  South  Maxwciton  "Road.  Clinton,  VYA 
98236,  USA 

Permakultur  Inst  it  ut ,  Ginstcnvcg  5.  3074 
Stcyerbctg,  Germany 
Permaculture  Pyrenees,  11300  Bouritgc, 

Prance 

Permaculture  Scandinavia,  Gtostadcvicn  43. 

1456  Ncsoddhuga.  Norway 
Scottish  Permaculture,  The  Lees  Stables, 
Coldstream.  Berwickshire,  Scotland.  TD12 
4NN 

Book  Suppliers 

agAccc?..,  ft()3  4th  Street,  Davil,  California 

95616,  USA 

British  TVust  for  Conservation  Volunteers,  36 

St  Mart's  Street,  Wallingford* 


Oxfordshire.  England.  OXLO  OEU 
Eco logic  Books.  Tlvc  Bakery,  North  Aston. 
Oxtonbhirc,  England,  0X5  4HX 

Fellow  Travellers 

Ecology  Building  Society,  18  Station  Road, 
Crow  Hilk,  Keighley,  VV  Yorks.  Encana, 

BD20  TEH 

Henry  Doubleday  Research  Association,  The 
Organic  Gardening  Centre,  Rytoti-on- 
Dufwmurc,  Coventry.  England,  CVS  3 LG 
Soil  Association,  86  Colston  Street,  Bristol, 

England.  BS1  5BB 

Women's  Environmental  Network,  28"  City 
Road,  London.  ECU’  1LA 

Outstanding  Examples 

Age  Exchange  Theatre,  11  Bhckhach  Village. 

London,  England.  SE3  9LA 
Alinsky  Organizations,  National  Training  & 
information  Center,  121  West  Scfcnor 
Street.  Chicago,  Illinois.  60610.  USA 
Ashram  Acres,  23-25  Grantham  Boad. 
Sparkbrook.  Birmingham.  England,  Bll 

ILU 

Rrcwkrli rough  THisi,  TH*z  Hall*  IVvton  Elite, 
Greenwich  *  Loudon t  England*  SE10  8RS 
Centre  for  Alternative  Tcdinolngj. 

Machynlleth*  Pnwyi,  VYate*  SY20  9AZ 
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Neighbourhood  Energy  Action,  2-4  Bigg 
Market,  Newcastle- upoii-Tvnt  England. 

NEI  1UW 

New  Alchemy  Institute,  237  HatcbviUc  Road. 

East  Falmouth,  MA  02536,  USA 
North  American  Fruit  Explorers,  Route  1 
B<nc  94,  Chapin,  Illinois  62628,  USA 


Northern  Nut  Growers,  45 IN  1  InLvton  Hills 
Road,  Knoxville,  TN  37914,  USA 
Seed  Banks  Seeing  People,  Box  42622. 

Tucson,  Arizona  85733,  USA 
Seed  Savers  Exchange,  RK  2,  Princeton,  MO 
64673,  USA 
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access  50,  87,  127-8.  205,  210 
aridirWalkalinity  124,  151,  167,  181-5,  191.  193, 
195-201,  202,  204-5 
added  value  179 
additives  109,  119,  174-6,  192 
'adult'  58 
advertising  42 
aesthetics  31 
Africa  102,  116,  208 
age  42,  102,  108,  110 
Age  Exchange  42 

agriculture  {set  aim  farming)  27, 33, 67, 71, 76. 77, 
121,  157,  171-80.  189-90,  203 
agro-fbrcstry  177 
aid  102 
AIDS  29 
aikido  68 

air  30, 37, 65-6, 93, 97, 110, 129. 134-5,  147, 149, 
176,  181.  193,  195,  197,  202-4 
aircraft  42,  135,  139,  157 
Alinsky,  Saul  D.  102 
Alexander,  Christopher  74-5 
allotments  109-114 
altcmaiivc/appropriatc  26 
Antarctica  202 
anthraposopliy  68 

apples  159-66 

aquaculture  175,  179-80.  181-5 
architecture  40,  47,  74.  83-4 
arts  37,  43,  107,  111 
Ashram  Acres  112 
Ash  42,  102,  115,  208 
assets  60,  75-6,  87,  183.  189 

babies  31.  37,  190 

hanks  46,  51,  55.  85,  105.  170.  1/2 

bjrtct  53 


beds  (garden)  150-3 
berm  94-5,  128 
bicycles  87,  106,  139,  142-3 
bien  null  ism  163-5 
biodynamics  68 
biomass  138 
biotechnics  67 
buds  69-70.  117-8,  127.  138.  158,  180,  185.  226 
Birmingham.  England  112 
birth  control  29 
Black  Re  rum  26 
blackberries  70.  118.  167.  184 
Bone,  Eric  58 
Bonfils,  Marc  178-9 
dc  Bono,  Edward  191 
boundaries  84-99.  116.  209 
brainstorming  59 
bracken  117,  149,  198 
brassiciis  149.  154,  170 
Brazil  143 

break-even  point  56 
Breakthrough  Trust  108 
Britain  38.112.  116,  123.  134.  140.  185.  20 2 
British  Columbia  55 
Buddhism  27,  75 
building  66,  69,  74,  83-100,  121,  13/.  200.  210 
materials  84.  93-5,  98,  124,  1/.  180,  196 
tuneless  way  of  74 
Burke,  Uwt  20“ 

Burkina  Faso  30 
butterflies  56,  70,  117 


L -imp lull  Trust  2ti^ 

Canada  55,  66,  116,  U9,  164,  183 
capital  45-56.  57,  86.  190 
celebrations  38.  107.  130 
Centre  fin-  Alternative  Fechnology  w 
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change  43,  58,  59T  73,  79 
Channel  Islands  55 
chickcm  see  hem 
‘child’  58 
childbirth  71,  107 
children  31.  41-2,  43,  46  51,  92,  99,  108,  194 
China  42,  86,  110,  111,  155.  177,  185 
Christianity  27 

cities  95,  98.  99,  105-8.  109-14,  117,  125,  154. 

179,  199,  203.  210 
day  124,  148,  184,  195-6 
climate  (see  also  weather)  27,  29,  30,  64-9.  121, 

164-6,  181,  202-4 
macro  64-6.  89,  177 
micro  66-7,  89.  117,  121,  151,  177,  204 
dnrhrng  29,  31.  43,  57,  84,  91,  150 
coal  96.  131,  199 
coasts  64-5,  125-6,  134 
co-counsclling  58 
coinage  49 
colloids  148 
comfrey  70,  118,  195 
communications  42,  50,  103.  107-8,  120 
community  21,  32.  37.  42-3.  47,  52.  55.  59.  62, 
78,  85,  100-8.  III.  138.  178,  189,  191,  201 
companion  planting  153 
competition  43.  44.  4”,  63.  70 
compost  76, 86, 132.  149, 173, 183, 196-201,206 
computers  50,  55,  103,  112 
condensation  93,  128 
consumer  groups  38,  79,  112 
coasitmnrion  20.  21.  25,  26,  30,  41,  73,  79,  91, 
92,  98,  102.  140,  202 
contour  86,  121-2,  126,  173,  177 
cooking  90.  92,  96-8,  107,  129,  156,  164,  192 
cooperation  27,  61,  101,  196 
core  mode!  64 
creativity  59 
creosote  97 
culrivars  159-70 

culture  38,  39,  43.  1U6-8.  113-4.  139.  212 

currency  47,  105 

curves  63,  177 

curtains  95 

customs  37 

cut  and  come  a  sun  156 
Czechoslovakia  US 

PNA  192-3 

dams  125-6.  127.  134,  205 
dawn  chorus  44,  69 

death  107,  116,  139,  147,  189,  192,  194.  196 

decision  making  105 

deer  160.  169,  175.  182.  225-6 

Denmark  135,  164 

density  65,  89 

depressions  65 


deserts  27,  30,  65,  87,  115,  125,  172,  189,  190 
designing  78-80.  84.  102,  121.  129.  177,  189-90 
209-13 

dimensions  77 

direction  41,  79.  88.  136,  191,  210 
disability  31,  51,  87,  108,  L1G 
discharge  58-9 

disease /l.  93.  108,  150. 157,  175,  176,  182,  194, 
199 

disposable  income  26 

divetsitv  75,  125,  177-8,  179 

do  nothing  27.  75,  92.  116-7,  149-50,  171-2 

domestic  appliances  91-2 

doorstep  62,  79 

dowsing  68 

draughts  92-3,  97 

driplme  169-70 

ducks  168,  179,  183 

dynamic  accumulators  155-6.  198 

earthworks  127-8 

earthworms  147,  148-51.  172-3,  189-90,  195-201 
East  Anglia.  England  185,  189 
Ecology  Building  Society  52 
economics  29,  32.  40,  85,  101,  106,  139,  172, 
174-5,  191 
ccotonc  68-9 
edge  67-9,  78,  117,  151-3 
edible  landscaping  156 
education  S3,  115 
electricity'  95-8,  126,  130.  185-6 
energy  30,  91-3,  96-9,  129-143,  200 
demands  32.  84,  88.  91,  191,  194 
expenditure  40,  127 

flows  32.  63,  65.  67,  68,  121-3.  131-2,  176. 

191-2,  209 
human  83 
savings  92-8,  192 

traps/stores  78,  79,  87.  125,  133,  183 
entropy  129 
epiphytes  78 
espalier  161-2 
eouator  65 
critical  investment  52 
ethics  20.  26-7,  29,  47,  108,  139 
Europe  38,  43.  85.  101.  115.  119,  139,  157  1~2, 
206 

evaporation  64,  149,  204-5 
exotics  156-7 

faeces  37,  86,  98,  U7.  137,  158.  169,  176,  179, 
181.  200 

Em-trained  161-2 

(arming  (ict  also  agriculture)  29, 30, 45-6, 76.  103, 
111-3,  U9,  125.  138,  171 -HO,  182.  189.  200 
city-  Lli-2 

fear  43,  49,  56,  105,  107 
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feathering  134 

fences  set  boundaries 

fertility  lJl,  172,  176-7,  183,  189-201 

fibre  154,  184 

filters  185,  206 

finance  52,  190,  209 

fire  87-8,  94,  123 

fish  175,  179-80,  181-5,  193.  207-8,  224-5 
flywheel  effect  79 
fhggage  173-4 

food  29,  37,  45,  57,  69,  71,  80,  84,  92,  109-13, 
118-9,  129,  137-8,  153-8,  175.  181,  19(1,  192 
chain  63,  137,  181-2 

forest  27,  29.  31-2,  69,  77-8,  88,  112,  U5-7.  123. 
128,  138,  161,  169,  196,  205,  212 
gardens  169-70 
foxes  70,  137,  158 
Fiance  66,  115,  200 
freedom  38 
Freud,  Sigmund  58 
friends  61.  84 
Friends  Provident  52 

frost  89-90.  123,  161,  164.  168.  169,  204 
fruit  159-70 

fiiel  84,  92,  96-8,  130-2,  138-9,  143,  149.  176. 
191,  192 

Fulcuoka,  Ma&mohu  178-9,  196 
function  76,  87,  138,  154,  199,  203,  206 
fungi  99.  118,  173.  193,  221 
furniture  84,  95 

game  115,  175,  190 

gardening  20,  26,  67,  79, 99,  109-11.  U7-9, 138, 
140,  147-58 
garlic  70,  198 
gas  96,  143.  176,  181 
geo  tea;  tiles  127 
geese  99.  168 

Germany  94,  112,  140,  168 
Giant  *5  Causeway  124 
gift  52,  75 

glasshouses  87,393-5,  98-9.  158 
global  warming  87 
goats  116,  150,  158.  198 
gold  standard  49 

government  (jw  politics)  25,  32.  55.  98,  140. 172 
grafting  159-70 

grain  77,  134-5,  172.  176-9,  200 
grassland  69.  70,  L18-9.  121.  126,  128, 168.  169, 
171,  173-6,  196.  199 
Great  Lakes  32 
green 

Guerrillas  111 
money  54 

pecnhmisc  effect  27,  29 
Greenland  202 
growing  season  66,  89 -'JO 
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guilds  153 
guinea  fowl  99 


Hamakcr,  John  196 
happiness  26,  32 
Harris,  Thomas  58 
Han,  Robert  169-70 

'*■  '•>- 

^uo^iViVs^45^2' 83 ' 85-  «• 

heat 

loss  87,  88-99, 
stores  64,  94,  97,  137,  199 
heating  92-9,  130-1.  158 
hed^ng  76,  99,  167,  174,  189 

hemispheres  isu  north/south)  65-6,  88,  163^ 

Henry  Double-day  Rcascarch  Associar-on  157 

hens  30.  90,  132,  137,  141,  168,  175 

Hcnscl,  Julius  196 

herbs  118,  155-6.  170.  174,  195 

hierarchies  29,  39,  43 

Holland  134 

Hollins,  Arthur  174 

homes  47,  83,  123,  138,  140,  206 

Hong  Kong  110 

horses  127,  139,  142,  150,  174 

horse  latitudes  65 

housing  sn  homes 

Howden.  Patrick  192 

human 

needs  37.  40,  50,  57,  58,  60,  70,  80.  83-5, 

1034,  113,  202-3 

outputs  37,  41.  80.  83-5,  86,  103-4,  137 
humiditv  65,  128,  193 

humus  124, 128, 147-9, 171, 1724. 190, 195-201 

205 

hydrological  cycle  204-5 

ICOM  53 

immune  system  26,  ”1 
India  139,  140 

insects  90.  1)8,  14.  -53.  158,  162.  I68-<  0  176 
181-5,  200 
insulation  92-3 
interest  55 

internal  combustion  engine  42,  WU. 
iritnvemkm  71,  150,  189 
minimum  75.  99.  157.  192,  -H-- 

investment 45, 53, 105,  U6, 123, 135,  /  *»  4 
irrigation  126 
Islam  2~ 

Japan  43.  85,  102,  134,  155 
judo  68 
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Kent,  England  169 
Kiclder  Forest  1.28 
kitchens  87,  92,  148,  199 
knowledge  50,  60,  69 

bnd  29,  30.  171 

ownership  46,  59,  61.  109-10,  175 
scape  3/ ,  64-5,  67,  88-91,  120-8,  136,  192,  205 
W^m  38-9.  43,  58,  60,  73,  103,  107-8,  121 

I jtin  America  42 
lawns  rar  grassland 
leadership"  20,  43-4,  105 
leaves  64.  70.  88.  148,  156,  195,  198-201 
legumes  116,  149,  155,  156-7,  169,  172-3,  174, 
1/8-9,  196-8.  223-4 
LETS  54-5 
liabilities  75-6,  183 
libraries  61 
Libya  189 

Liebig,  Justus  von  193-4 
life  expectancy  42 
lighting  92,  96,  133 
listening  60 
loam  124,  184 
loan  trusts  52 

local  control  79,  103-6,  125.  179 
love  83,  107.  L70 
Lovelock,  fames  192 
lunar  cycles  67-8 

maintenance  90,  151,  185,  210 
maize  65 

manure  uc  feeccs/urine 
maps  120-L,  209 
maritime  ut  sea 
materialism  25,  26,  30,  44 
men  92 

menstruation  67 
Mcmity  Pius-idem  52 

uncials  (in  sofl/afe/watcr)  86,  116.  150.  173,  181. 
183-4.  193-200,  206 
momentum  79 

money  X3.  32,  41.  45-56.  59.  103-4,  U0.  177-8 
monoculture  77,  176.  178,  182,  189-91 
moon  67-8,  131 

f’V.rnti)  A/t  fbl 

motor  car  30,  85,  105-6,  130,  141,  185 
mulching  137.  148-9.  15-1-5,  169,  \7l.  196 
multi-racial  43 
mvcorrhizsc  i~3 


nature  22.  29,  31,  41,  60.  f>3,  72.  73,  /8.  115-9, 
136,  196 

Neigh  bout  I  s'«xl  Energy  Action  95 
neighbour  61,  79.  8.5.  101.  106,  157,  161,  193 

nettles  70,  154 


New  Forest,  England  169 

New  Zealand  5n,  66,  157 

Newcastle,  England  66 

niches  69-70,  78.  116,  1.19,  158,  183 

mght/day  38,  69-70,  131 

no-losc  scenario  55 

north /south  22,  28,  66,  93,  113-4 

North  Sea  32 

nuclear  power  21,  143 

nursing  37 

nuts  118,  160-70 

offers  and  requests  51 

oil  96,  131,  167 

oral  tradition  107-8 

orchards  90,  112.  123,  159-70,  176 

Oregon  Experiment  74 

onswic  growing  32,  109,  112,  147,  158,  173-5, 
195-201 

Owen,  Robert  101 
ozone  layer  33 


Pain,  Jean  200 
pannage  169 
parasites  37 
■parent'  58 
parents  37,  43.  87 
pasture  see  grassland 
pattern  20.  31,  41 
behavioural  73-80.  107.  190 
language  74 
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global  65 

physical  63-72,  112 
ty-hadc  period  92 
peace  27,  83-4,  109 
Pearson,  David  83 
pear  124,  149 
people  care  29.  37-4*1 
perennials  32,  153-4,  177 
permission  43 

pigs  90,  142,  150,  158,  169,  175 
pines  88,  156,  169,  190 
pioneers  78, 117,  127,  149 
placement  see  position 
lain*  65 
'oland  140 
poles  65,  66 

politics  (set  also  government ,r  38,  44,  101-2 
pollution  22,  26, 32,  38, 40,  79,  102,  110-4.  116, 
138,  140,  191.  194.  209-10 
ponds  69,  88.  136,  175,  181-5 
population  28-9.  41-2.  101,  111,  115,  179.  190, 
203 
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position  20  32. 66, 84,  87, 90-1. 93, 9“  121. 123, 
149.  182-3,  195.  209-10 
potatoes  148,  196 
poverty  26,  101,  113,  140 
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precipitation  64-5,  85,  88,  125-6,  128,  137  18] 
190,  196,  203-5 

predators  68,  70-2,  80,  87,  90,  116,  149,  156-7 
169,  193 
pre-selling  53 

pressure  (atmospheric)  65,  129 
productivity  67-9 

professionalism  39,  47,  69,  102,  126,  208,  210 
outfit  46,  79.  138,  172.  179,  189-91 
pruning  75,  91.  161-2 

quality  74,  159,  184 

rabbits  70,  116,  158,  190 
racism  43,  73.  113 
radio  42,  103 
railways  50 
rain  sex  precipitation 
rain  shadow  65 
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What  is  Permaculture?  Permaculture  is  a  way  of  lire.  Ii  shows  us  turn  i„  niakl. 

ihe  most  or  our  resources  by  minimising  waste  and  maximising  potential.  Bui  living 

ecologically  doesn't  mean  giving  everything  up.  It  means  learning  ihe  value  of 
nature,  to  understand  new  ways  of  being  wealthy. 

Each  of  us  can  consciously  design  a  lifestyle  which  is  highly  productive,  without 
causing  environmental  damage.  This  book  shows  us  how  to  meet  our  basic  needs 
and  still  leave  Lhe  Earth  richer  than  wc  found  it. 

jPermacuUim*  methods  can  be  applied  now.  Whet  her  you  are  doing  the  shopping, 
looking  alter  the  kids,  going  to  work  or  building  your  own  home;  whatever  your  hoc. 
whatever  your  abilities  -  Permaculture  solutions  arc  relevant  to  ihe  way  we  live 
today. 

Accessible  ,  informative  and  packed  with  practical  advice,  Pmuimtlurc  Wqy  is  tin 

environmentally  efficient  way.  This  is  an  indispensable  guide  for  those  willing  to 
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tind  our  common  future. 
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